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INHIBITION OF THE 5-UPOXYGENASE PATHWAY 



This invention relates to novel compounds, pharmaceutical compositions and their use in a method of 
inhibiting the 5-iipoxygenase pathway of arachidonic acid metabolism in an animal in need thereof which 
comprises administering to such animal an effective, 5-lipoxygenase pathway inhibiting amount of a diaryl- 
substituted imidazole fused to a thiazole, pyrrole, thiazine or pyridine ring or a pharmaceutical^ acceptable 
5 salt thereof. 

This invention relates to compounds wherein a diaryl-substituted imidazole is fused to a thiazole, 
pyrrole, thiazine, or pyridine ring. 

The compounds designated herein as Formula (I) include all of the compounds of Formulae (IA), (IB), 
and (IC). The designation of Formula (I) is employed herein primarily in disclosure of processes which can 
io be used in the preparation of any of the compounds of Formulae (IA), (IB), and (IC). 

Those compounds designated herein as Formula (IA) are either active as inhibitors of the 5-lipox- 
ygenase pathway of arachidonic acid metabolism, or are useful as intermediates in the preparation of such 
active compounds, or have both of the above uses. These compounds have chemical structures which are 
not necessarily novel. Some of the compounds of Formula (IA) are known in the art, but their utility for 
rs inhibiting the 5-lipoxygenase pathway is not known. 

Those compounds designated as Formula (IB) are novel compounds. Some of the compounds of 
Formula (IB) are active as 5-lipoxygenase inhibitors, some are useful as intermediates in the preparation of 
such compounds, and some have both of the above uses. 

All of those compounds designated as Formula (IC) are both novel compounds and active as 5- 
20 lipoxygenase inhibitors. Some of the compounds of Formula (IC) are also useful as intermediates in the 
preparation of other compounds which are active as 5-lipoxygenase pathway inhibitors. 

The compounds designated herein as Formulae (E), (F), (G), (H), (J) and (K), are novel compounds 
which are intermediates Ciseful in the preparation of the compounds of Formula (I). 

This invention relates to novel compounds of Formulae (IB), (IC), (J), (K), (E), (F), (G), and (H). This 
25 invention further relates to pharmaceutical compositions of the compounds of Formula (IC), and use of 
compounds of Formula (IC) in treating arthritis. This invention further relates to use of the compounds of 
Formula (IA) in treating 5-lipoxygenase mediated diseases. 

More particularly, this invention relates to novel compounds of the Formula (IB) represented by the * 
structure: 

30 



35 




40 Formula (IB) 

wherein: 

A is CH 2 or CH 2 CH 2 ; 

45 B and C are independently selected from H, methyl, ethyl or gem-dimethyl; 

when A is CH 2 CH 2l B is a substituent on either or both carbon atoms; 

I. . hen X is CH 2 or S(0) n and n is 0, I, or 2; one of R a or R b must be selected from 2-pyridyl, 3- 

pyridyl, 4-pyridyl, monosubstituted phenyl wherein said substituent is selected from Cv 3 dialkylamino, d. 

3 alkylamino, N-(azacyclo C 5 ^ alkyl), cyano, 2,2,2-trihaloethoxy, d. 3 alkanamido. N-(Ci. 3 alkylKCi.3 al- 
$0 kanamido), prop-2-ene-l-oxy, amino or hydroxy; or disubstituted phenyl wherein said substituents are 

independently selected from C^ alkyl or d. 3 alkoxy or the disubstituents together form a methylenedioxy 

group; and the other of R a or R b is selected from: 

1) pyridyl; 

2) phenyl; 
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3) monosubstituted phenyl wherein said substituent is selected from d.3 alkoxy. halo, CF 3l d. 
3 alkylthio, d-4 aikyl f 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, d* alkylamino, d* dialkylamino, cyano or N- 
(azacyclo C5* alkyl); 

4) disubstituted phenyl wherein said substituents are independently selected from d-4 aikyl or C|. 
5 3 alkoxy or the disubstituents together form a methylene dioxy group; or 

5) 3,4,5-trimethoxyphenyl; 
provided that: 

(a) when X is CH 2 and either R* or R b is 4-fluorophenyl, the other must be selected from pyridyl or 
phenyl substituted in the 4-position with d* alkoxy, halo, d-3 alkylthio. C,^ alkyl, 2,2,2,-trihaIoethoxy or 

70 prop-2-ene-l-oxy; 

(b) when X is CH 2 or S. both of R* and R b are other than phenyl substituted in the 2,3,5 or 6 
position with d* alkylamino; d* dialkylamino; or N-(azacyc!o C M alkyl); 

(c) when X is S(0) n only one of R a or R b is d- 3 aikylaminophenyl, 4-(prop-2-ene-!-oxy)phenyl, 4- 
(2,2,2-trifluoroethoxy)phenyl, or 3.4-methylenedioxyphenyi; 

75 (d) when X is S(0)„ only one of R a or R b is d* dialkylaminophenyl unless both are 

diethylaminophenyl; 

(e) when either of R a or R b is disubstituted phenyl the other must be 4-pyridyl; 

(f) when either of R a or R b is cyanophenyl the other must be cyanophenyl or 4-pyridyl; 

(g) when X is S(0) n and one of R a or R b is phenyl substituted in the 2,3,5 or 6 position with d 
20 3 alkylamino. C 1* dialkylamino or N-(azacyclo Cg^alkyl), the other must be 4-pyridyl; 

(h) when X is S(0)„ and one of R a or R b is 4-pyridyl, the other must be other than 4- 
methoxyphenyl. 4-fluorophenyl. 4-methylthiophenyl; 

(i) when one of R a or R b is 4-hydroxyphenyl, the other must be pyridyl. halo, CF 3 , C^alM, da 
alkylamino, d-3 dialkylamino or N-(azacyclo C^? alkyl); 

25 (j) when X is CH 2 , both R* and R b can be amino-substituted phenyl; or 

II. when X is CH a and one of R a or R b is pyridyl, the other is selected from: 
(a) monosubstituted phenyl wherein said substituted is selected from halo, d 3 alkoxy da 
alkylthio, d-4 alkyl. d.3 alkylsuifinyl, d- 3 alkylsulfonyl, dialkylamino, d-3 dialkylamino, CF 3 , N-(d^kyi)- 
(d- 3 alkanamido), N-(azacydo alkyl), prop-2-ene-hoxy or 2,2,2-trihalo-ethoxy; 
30 (b) disubstituted phenyl wherein said substituents are the same and are selected from halo d* 

alkoxy. d- 3 alkylamino. d-3 dialkylamino. N-(azacyclo C5* alkyl), 2,2,2-trihaloethoxy, prop-2-ene-l-oxy or 
hydroxy, or the disubstituents together form a methylenedioxy group; or 

(c) disubstituted phenyl wherein said substituents are not the same and are independently selected 
from halo, d- 3 alkylamino, nitro, N-(d^alkylHC T . 3 alkanamido). d« dialkylamino, amino, or N-{azacyclo 

35 s alkyl); or J * 

(d) disubstituted phenyl wherein one of said substituents must be d-a alkoxy hydroxy 2 2,2- 
tnhaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo d* al- 
kylamino. nitro. N-(d. 3 alkylHd. 3 alkanamido), d-a dialkylamino. amino, or N-(azacycio C** alkvl)- 

provided that 

(1) when Rb is 2-or 3-pyridyl and R b is monosubstituted phenyl, the substituent is selected from 
other than bromo. iodo, N-(d-3 alkyl)-(d. 3 alkanamido), d* alkylthio, d. 3 alkylsuifinyl, or d«alkyteuifbnyh 

(2) when R a is 2-or 3-pyridyl and R b is disubstituted phenyl, the disubstituents are both selected 
from other than bromo. iodo, amino, hydroxy, nitro, or N-(G t . 3 aikylHd .3 alkanamido); - - - 

(3) when R b is 2-. 3-or 4-pyridyl and R a is monosubstituted phenyl, the substituent is selected 
from other than bromo. iodo, N-(d.3a!kyi)-(d. 3 alkanamido), d-a alkylthio, d^lkylsulfinyl. or d-3 aikylsul- 
tony I; and 

(4) when R b is 2-, 3-. or 4-pyridyl and R a is disubstituted phenyl, the substituents are both selected 
from other than bromo. iodo, amino, hydroxy, nitro, or N-(d. 3 alky l)-(d. 3 alkanamido); 

or a pharmaceutical^ acceptable salt thereof. 
This invention also relates to a compound of the Formula (IC) and to a pharmaceutical composition 
comprising a pharmaceutical^ acceptable carrier or diluent and an effective, non-toxic 5-lipoxygenase 
pathway inhibiting amount of a compound of Formula (IC). said compound being represented by the 
structure: * 
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Formula (IC) 

wherein: 
10 A is CH 2 or CH a CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl; 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms; 

I. when X is CH 2 or S(0)„ and n is 0, 1 or 2; " 

one of R c or R d must be selected from 2-pyridyl, 3-pyridyl, 4-pyridyl, monosubstituted phenyl wherein said 
75 substituent is selected from d. 3 dialkylamino. dialkylamino, N-(azacyclo C M alky!), cyano, 2,2,2- 
trihaloethoxy, d* alkanamido. N-(Ci. 3 aikyl)-(Ci. 3 alkanamido), prop-2-ene-l-oxy, amino, or hydroxy; disub- 
stituted phenyl wherein said substituents are independently selected from d-4 alkyl or d^alkoxy or the 
disubstituents together form a methylenedioxy group; and the other of R c or R d is selected from: 
I) pyridyi; 
20 2) phenyl; 

3) monosubstituted phenyl wherein said substituent is selected from C1.3 alkoxy, halo, CF a , d. 
3 alkylthio, d-4 alky!, 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, d- 3 alkylamino, d-3 dialkylamino, cyano or N- 
(azacyclo C 5 ^ aikyl); 

4) disubstituted phenyl wherein said substituents are independently selected from d-4 alkyl or d-s 
25 alkoxy or the disubstituents together form a methylene dioxy group; or 

5) 3,4,5-trimethoxyphenyl; 
provided that: 

(a) when X is CH 2 and either R c and R d is 4-fluorophenyl, the other must be selected from pyridyi 
or phenyl substituted in the 4-position with d. 3 alkoxy, halo, Ct. 3 alkylthio, d-4 alkyl, 2,2,2-trihaloethoxy. or 

30 prop-2-ene-l-oxy; 

(b) when X is CH 2 or S, both of R c and R d are other than phenyl substituted in the 2,3,5 or 6 
position with d«3 alkylamino; d. 3 dialkylamino; or N-(azacyclo C5.6 alkyl); 

(c) when X is S(0) n only one of R c or R d is d- 3 alkylaminophenyl, 4-(prop-2-ene-l-oxy)phenyl, 4- 
(2,2,2-trifluoroethoxy)phenyl, or 3,4-methylenedioxyphenyl; 

35 (d) when X is S(0) n only one of R c or R d is C1.3 dialkylaminophenyl unless both are 

diethylaminophenyl; 

(e) when either of R c or R d is disubstituted phenyl the other must be 4-pyridyl; 

(f) when either of R c or R d is cyanophenyl the other must be cyanophenyl or 4-pyridyl; 

(g) when X is S(O) n and either of R c or R d is phenyl substituted in the 2,3,5 or 6 position with C v3 
40 alkylamino; C 1.3 dialkylamino or N-(azacyclo C 5 ^ alkyl), the other must be 4-pyridyl; 

(h) when X is S(0) n and one of R c or R d is 4-pyridyl, the other must be other than 4- 
methoxyphenyl, 4-fluorophenyl, 4-methylthiophenyl 

(i) when R d is d- 3 alkanamido or N-(d. 3 alkylHd.3 alkanamido), R c must be 4-pyridyl; or 

(j) when one of R c or R d is 4-hydroxyphenyl, the other must be pyridyi, halo, CF 3 , d^alkyl, C1.3 
45 alkylamino, d-3dialkylamino or N-(azacyclo C 5 . 6 alkyl); 

(k) v/hen X is CH 2f both R c and R d can be amino-substituted phenyl; 

II. when X is CH 2 and one of R c or R d is pyridyi, the other is selected from: 

(a) monosubstituted phenyl wherein said substituent is selected from halo, d. 3 alkoxy, d^ 
alkylthio, d^ alkyl, d. 3 alkylsulfinyl, Ci. 3 alkylsulfonyl, d. 3 alkylamino, d. 3 dialkylamino. CF 3 , N-(azacyclo 

50 C 5 ^ ^Ikyl), prop-2-ene-l-oxy or 2,2,2-trihaJo-ethoxy; 

(b) disubstituted phenyl wherein said substituents are the same and are selected from halo, Ci.3 
alkoxy, d. 3 alkylamino, d. 3 dialkylamino, N-(azacyclo C 5 ^ alkyl), 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, or 
the disubstituents together form a methylenedioxy group; 

(c) disubstituted phenyl wherein said substituents are not the same and are independently selected 
55 from d.3 alkylamino, d- 3 dialkylamino. or N-(azacyclo C 5 . 6 alkyl); or 

(d) disubstituted phenyl wherein one of said substituents must be d. 3 alkoxy, hydroxy, 2,2,2- 
trihaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, d. 3 
alkylamino, N-(d. 3 alkyl)-(d. 3 alkanamido), d. 3 dialkylamino, amino, or N-(azacyclo C 5 ^ alkyl); 
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provided that 

(1) when R c is 2-or 3-pyridyl and R d is monosubstituted phenyl, the substituent is selected from 
other than bromo, iodo, C,^ aikylthio, d. 3 alkylsulfinyl, or C1.3 alkylsulfonyl; 

(2) when R c is 2-or 3-pyridyl and R d is disubstituted phenyl, the disubstituents are both selected 
from other than bromo or iodo; 

(3) when R d is 2-, 3-or 4-pyridyl and R c is monosubstituted phenyl, the substituents are selected 
from other than bromo, iodo, aikylthio. C ,^ alkylsulfinyl, or alkylsulfonyl; and 

(4) when R d is 2-. 3-. or 4-pyridyl and R c is disubstituted phenyl, the substituents are both selected 
from other than bromo or iodo; 

or a pharmaceutical acceptable salt thereof. 

This invention also relates to a compound of Formula (IC) or a pharmaceutical^ acceptable salt thereof 
tor use in the treatment of rheumatoid arthritis in an animal. 

This invention also relates to use of a compound of Formula (IA) in the preparation of a medicament for 
treatment of a lipoxygenase pathway mediated disease in an animal, the compound of the Formula (IA) 
being represented by the structure: 



3 




N X 



Focmula ( 

wherein: . 

A is CH, or CHjCHi 

.B and C are independently selected from H. methyl, ethyl or gem-dimethyl; 
when A is CH,CH„ B is a substituent on either or both carbon atoms; - '• 

I. when X is CH, or S(0)„ and n is 0, 1, or 2; 
R 1 and R are independently selected from 

(a) pyridyl, 

(b) phenyl; 

uu- ( H monosubstituted Phenyl whwein said substituent is selected from ft. 3 alkoxy, halo CF, C, 
£££ K ^ triha,08th0x V- Prop-2-ene-.^xy, C alkylamino. ft, dia.ky.lino cyano 
(azacycio C 54i alkyl). Ct^alkanamido, or N-<C M alkylMC,* alkanamido). amino, or hydroxy- 

(d) ^substituted phenyl wherein said substituents are independently selected from ft., alkyl or ft 
3 alkoxy or the disubstituents together form a methylene dioxy group; 

(e) 3,4,5-trimethoxyphenyl; 

(0 N-d.3 alkoxycarbonyl-or N-phenylcarbonyH,4-dihydro-4-pyridyl- 
provided that 

(1) when X is CH,, both of R and R' are other than phenyl substituted in the 2 or 6 position with ft 3 
alkylamino; Cj^jJialK^iaMno.orN^azacyclo-Cwalkyl); - ^ ^ 

(2) when either of R or R- is cyanophenyl the other must be cyanophenyl or 4-pyridyl" 

r «J! Whe " X m , S( ° )n and R ° r R ' iS Phenyl in 2,3,5 or 6 position with C '^alkylamino; 

ft. 3 dialkylamino or N-(azacyclo C^alkyl), the other must be 4-pyridyl; 

a .n , (4> !Z he " °" 8 ° f R ° r R ' is ^hydroxyphenyl. the other must be pyridyl. halo, CF,. C ^alkyl ft 
aalkylammo, ft, dialkylamino or N-(azacyclo C 5 ^alkyl); 

(5) only R' can be N-ft. 3 alkoxycarbonyl-or N-phenylcarbonyl-l.4-dihydro-4-pyridyl- or 

II. when X is CH, and one of R or R- ;s pyridyl. the other is selected from: 

„- ^ ( * } mo " osu bstituted phenyl wherein said substituent is selected from halo, ft, alkoxy C 13 
aikylthio Cv, alkyl. Cl . 3 alkylsulfinyl. C, 3 alkylsulfonyl. ft. 3 alkylamino. C, 3 dialkylamino. CF„ N-(Jacy5o 
ft* alkyl). prop-2-ene-l-oxy or 2.2.2-trihaloettioxy; 

J b) c !, is " bstltuteQ l P hen y' wtlerein said substituents are the same and are selected from halo, ft a 
alkoxy C,. 3 alkylam.no, ft. 3 dialkylamino. N-(azacycloC 5< alkyl). 2^-trihaloethoxy. prop-2-ene-l-oxy or the 
disubstituents together form a methylene dioxy group; y 

fmm r (c > dl i substitu *f d P hen y' herein said substituents are not the same and are independently selected 
from ft. 3 alkylamino. Cadialkylamino, or N-(azacyclo C s< alkyl); or 
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(d) disubstituted phenyl wherein one of said substituents must be d. 3 alkoxy, hydroxy, 2,2,2- 
trihaioethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, Ci^ 
alkylamino, N-(Cv 3 alkyl) -(d. 3 alkanamido), C i. 3 dialkylamino, amino, or N-(azacyclo C 5 ^ alkyl); 
provided that: 

5 (I) when R 1 is 2-or 3-pyridyl and R is monosubstituted phenyl, the substituent is selected from 

other than bromo, iodo, Ci. 3 alkylthio, Ci^ alkylsulfinyl, or d. 3 alkylsulfonyl; 

(2) when R 1 is 2-or 3-pyridyl and R is disubstituted phenyl, the disubstituents are both selected 
from other than bromo or iodo; 

(3) when R is 2-, 3-or 4-pyridyl and R 1 is monosubstituted phenyl, the substituents are selected 
to from other than bromo,. iodo, Cv 3 alkylthio, Ci_ 3 alkylsulfinyl, or Cv 3 alkylsulfonyl; and 

(4) when R is 2-, 3-or 4-pyridyl and R* is disubstituted phenyl, the substituents are both selected 
from other than bromo or iodo; 

or a hydrate thereof having a hydroxy group attached to the same carbon atom to which R is 
attached; or a pharmaceutical^ acceptable salt thereof. 
75 This invention also relates to a compound of the Formula (J) represented by the structure: 



20 



25 



30 
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wherein: 

X 3 is S or CH 2 ; 

A is CH, or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl; 
when A is CH 2 CH 2l B is a substituent on either or both carbon atoms; 
R* is selected from: 

(a) phenyl or monosubstituted phenyl wherein said substituent is selected from Ci. 3 alkanamido, d. 3 
dialkylamino, N-(azacyclo Cs-ealkyl), halo, cyano, Ci. 3 alkoxy, Ci. 3 alkylthio, alkyl, or CF 3 ; 

(b) disubstituted phenyl wherein said substituents are independently selected from Chalky! or Ci. 3 
alkoxy, or the disubstituents together form a methylenedioxy group; or 

(c) 3.4,5-trimethoxyphenyl; provided that when A is CH 2 and B and C are H, R 6 is other than phenyl 
or monosubstituted phenyl wherein said substituent is halo, d. 3 alkoxy, alkyl, CF 3 or Ci. 3 alkylthio. 

or a pharmaceutical^ acceptable salt thereof. 

This invention also relates to a compound of the Formula (K) represented by the structure: 



Formula (K) 

wherein: 
55 X 3 is CH 2 or S; 

A is CH, or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl; and 
when A is CH,CH a , B is a substituent on either or both carbon atoms. 
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10 



R s is selected from: 

(a) monosubstituted phenyl wherein said substituent is selected from Ci-a alkanamido, N-fC, 3 alkyl)- 

mSmST"^! ?T°' y o dr ° Xy ; Cyan °' C -3 dialk y |a " 1 ™. "-(azacyclo C M alkyl), halo. C^alkoxy, C „ 
alkylthio, C lJt alkyl, CF„ prop2-ene-l-oxy. 2A2-trihaloethoxy; 1J 

.a. (b> b 4 Stftl ^ ed phen y' wherein «W substituents are independently selected from Cm alkyl or C, 
3 alkoxy. or the d.substftuents together form a methylenedioxy group; or 
(c) 3,4.5-trimethoxyphenyl; provided that 

H- m J ° W !! en t ? u CHl * B 3nd C w Hl * iS S ' «• * is S - RS is other 2-. 3-or 4-methoxyphenyl 2 4- 
d.methoxypheny. 4-hydroxyphenyl. 4-methylphenyl, 4*uty.phenyl. 4-ch.oro P heny> or 4-bromoXX 

4-m Jvlt 6 ? S ^ 8 ° "* H ' ^ * iS S ' RS fe 0ther than 4-bromophenyl. JLSS* 
4-methylphenyl; or a pharmaceutical^ acceptable salt thereof. ^nenyiur 

This invention also relates to a compound of the Formula (E) represented by the structure: 



75 



20 




FORMULA (El 

25 A is CH, or CHjCH,; 

B and C are independently selected from H. methyl, ethyl, or gem-dimethyl- 

when A is CH,CH„ B is a substituent on either or both carbon atoms- 

Y is selected from: 
30 (a)pyridyl; 

(b) monosubstituted phenyl, wherein said substituent is' selected from halo Calkoxv amino 
hydroxy. C,, , alkytthio. C» alkyl. C,, alkylamino. Chalky lamino. CF, c« aSnamWo 
3 alkanam.do). N-fazacycIo alkyl). prop-2-ene-l-oxy, 2^,2-trihaloethoxr " 

( c > d| subsfttuted phenyl wherein said substituents are the same and are selected from haJo C 

35 oT^oL T^T^ amin0 ' N - (aZaCyC '° C " a1 ^ ^^oTproX^- 

oxy. hydroxy, or the disubstituents together form a methylenedioxy group- 

from hi? d i S0bs ^ ed P hen y' wherein said substituents are not the same and are independently selected 

s^ssr *• • n - (c - a,ky,Hc - — cjisasE 

40 mi- J? disubstltuted P hen V wherein one of said substituents must be C-a alkoxy. hydroxy 2 22- 
4s This invention also relates to a compound of the Formula (F) represented by the structure: 



50 



55 




FORMULA IF) 
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wherein: 

A is CH 2 or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl, or gem-dimethyl; 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms; 
5 Y 2 is 4-(l,4-dihydro)pyridyl substituted with N-(C 1a8 alkanoyl), N-(C^ alkoxycarbonyl). N-(benzoyl), N- 
(phenoxycarbonyi), N-(phenylacetyl), or N-(benzyloxycarbonyl); 
Y x is selected from 

(a) phenyl or monosubstituted phenyl wherein said substituent is selected from halo, Ci. 3 alkoxy, C 1.3 
alkylthio, C^alkyl, CF 3 N-(d-3 alkyl)-(d-3alkanamido), C1.3 dialkylamino, CF 3 , N-(azacyclo C 5 ^ alky!), prop- 

70 2-ene-l-oxy or 2,2,2-trihaloethoxy; 

(b) disubstituted phenyl wherein said substitutents are the same and are selected from halo, C1.3 
alkoxy, Ci-a dialkylamino, .N-(azacyclo Cs^ alkyl), 2,2,2-trihaloethoxy, or prop-2-ene-l-oxy, or the disub- 
stituents together form a methylenedioxy group; 

(c) disubstituted phenyl wherein said substituents are not the same and are independently selected 
is from halo, nitro, N-fCi* alkyl)-(d-3 alkanamido), d^dialkylamino, or N-(azacyclo Cs^alkyl; or 

(d) disubstituted phenyl wherein one of said substituents must be d. 3 alkoxy, hydroxy, 2,2,2- 
trihaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, d-a 
alkylamino, nitro, N-(d- 3 alkyl)-(C Y . 3 alkanamido), d. 3 dialkylamino, amino, or N-(azacyclo Cs^alkyl); or a 
pharmaceutical acceptable salt thereof. 

20 This invention also relates to a compound of the Formula (G) represented by the structure: 



FORMULA' (G) 

wherein: 

A is CH 2 or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl, or gem-dimethyl; 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms; 
and Y 5 is selected from 

(a) phenyl or monosubstituted phenyl wherein said substituent is selected from fluoro, chloro, d. 3 
alkoxy, d-4 alkyl, d. 3 dialkyl-d. 3 dialkylamino, CF 2 , C n . 3 alkylamino, N-(azacyclo C 5 -6 alkyl), prop-2-ene-l- 
oxy, 2,2,2-tri-haloethoxy; 

(b) disubstituted phenyl wherein said substituents are the same and are selected from fluoro, chloro, 
C i_ 3 alkoxy, d. 3 dialkylamino, N-(azacyclo C 5 ^ alkyl), 2,2,2-trihaloethoxy. or prop-2-ene-l-oxy, or the 
disubstituents together form a methylenedioxy group; 

(c) disubstituted phenyl wherein said substituents are not the same and are independently selected 
from fluoro, chloro, d. 3 alkylamino, C dialkylamino, or N-(azacyclo C 5 ^ alkyl), or 

(d) disubstituted phenyl wherein one of said substituents must be d. 3 alkoxy, 2,2,2-trihaloethoxy or 
prop-2-ene-l-oxy and the other substituent is independently selected from fluoro, chloro, d. 3 alkylamino, 
d. 3 dialkylamino, or N-(azacyclo C 5 ^ alkyl; or a pharmaceutical^ acceptable salt thereof. 

This invention relates to compounds of the Formula (H) represented by the structure: 
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W FORMULA (H} 

wherein: 

A is CH, or OUCH,; 

B and C are are independently selected from H, methyl, ethyl, or gem-dimethyl; 
, 5 when A is CH,CH,, B is a substituent on either or both carbon atoms* 
Y is selected from: 

(a) pyridyl; 

(b) phenyl or monosubstituted phenyl, wherein said substituent is selected from halo. C, 3 alkoxy C , 
alkylth.0. Ct-, alkyl. C ,. 3 alkanamido. C^ dialkylamino. CF„ N-fazacycIo C« alkyl)- y ' 

20 (^substituted phenyl wherein said substituents are the same and are selected from halo C, , 

SSSJSC^ C^ialkylamino. N.azacyclo C„ aJkyl). or the disubstituents together form^a 

(d) disubstituted phenyl wherein said substituents are not the same and are independently selected 
from halo. n,tro. ft^lkanamido. C,. 3 alkoxy. Cl . 3 dialkylamino. or N-<azacyclo C w alkyl) or 
25 , £! d,substrtuted P nenvl wher ein one of said substituents must be C M alko'xy, hydroxy 222- 

*Zw^£Ztr£~°7^ 0th6r iS ""P"*"* -lecSd from halo' S: N^. 

£22 a,kanam,d0) ' Cl - 3 d 'a'ky'am.no. or N-(a2acyclo C 5< alkyl); or a pharmaceutical^ acceptable salt 

As used herein, the term "Formula (I) - will refer to compounds represented by the structure: 

30 



35 
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Formula (1) 



wherein: 

A is CH, or CH,CH,; 

B and C are independently selected from H. methyl, ethyl or dimethyl: 
when A is CH,CH» B is a substituent on either or both carbon atoms- ' 
45 X is CH, or S(0)„ and n is 0. 1, or 2; 

R 2 and R 1 are independently selected from 
(a) pyridyl. 

allfvla m-n Phe M y J ° r mo " os " bstituted P^W wherein said substituent is selected from C,* dialkylamino ft 
aalkylam-no N-fazacycIo C M alkyl). cyano. 2,2.2-trihaloethoxy, prop-2-ene-l-oxy N (ft JkvlWC : 2' 

TSZSSSr"*' a " no ' hydroxy - Cl - 3a,ky,thi0 - c ~ ™ 0 ' CF * S»S5E^ 

(c) disubstituted phenyl wherein said substituents are independently selected from C,^ alkvl C , 
alkoxy hydroxy, nrtro. amino, halo. ft. 3 alkylamino. ft* dialkylamino. N^azacyclc C„aTkyl) 2 22 

"^r^ " ^ alky,HC "* " * «S2f f'rm \ 

(d) 3.4.5-trimethoxyphenyI; provided that 

(I) when R 3 is cyanophenyl, R 2 must be either cyanophenyl or 4-pyridyl; 
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(2) when one of R 2 or R 3 is hydroxy, the other must be pyridyl, halo, CF 3| C 14 alkyl. Ci.3alkylamino, 
Ci. 3 dialkylamino, or N-(azacyclo C3.6 alkyl; 

(3) when X is CH 2 , both R 2 and R J can be amino-substituted phenyl; or a pharmaceutically acceptable 
salt thereof. 

All the compounds of Formula (I) can be prepared by the following synthetic routes I or 2. 
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SYNTHETIC ROfTTF i 

5 
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SYNTHETIC ROUTE 2 



5 




C 

FORMULA (G) 

It will be apparent to one of skill in the art that all the compounds of Formula (IA), Formula (IB) and 
Formula (IC) are encompassed by the scope of Formula (I). 
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svnt^lTt f . C °1 P0unds nec8 *sary to produce the compounds of Formula (I) in accordance with 

ST^i^?, c : mpounds of r ormu,as (,,) - <*>• (iv) - ^ ™ <«»■ piW w. 3? w 

■Si ™ ? ? J comm erc.al sources or can be prepared by techniques described herein 
reacts ' ° ^ W ^ * aCCOrdin9 to route ' b V -eans of the Sowing 

FnJ^r! / C r P ° UndS ? 1 0rn,U,a (K) prepared in ^ ^P 8 from corresponding Formula (II) and 
fZuS m C °" ip0m f S - r 0rmU ' a (J) C ° mp0UndS « prepared * frea t™nt of the^propnate™ substi S 
5 eThvd 2JES a " de ^ * e ""W-noly substituted 2-amino-3,^ihydrothL.e oTSSSS 
SS^ffl^Kfr? 'V C «° rinated hydrocarbon ° r P re ^'y an alcoholic solvent It has^n 
.solated as a precipitate or oil on addition of a nonpolar cosolvent such as ether or hexane is refluxed in 
SSiSr? * «""P'ete. Neutralization 2 aJueoTb^ Slhe 

correspond ng Formula (K) compound. The substituted Formula (II) compound^ preyed from ft! 
corresponding acetophenones by treatment with bromine or al emative^y preD^ed bv^cv^nc ll 
contending moncr disubstituted benzene by Friede. Crafts reactiotwl Sc^S £d 

The Formula (K) 6-arylimidazo[2.l-b]ihiazole or thiazine analog is reacted with an excess of both th« 

Sr re aSTforST U i , r U ' a (,V) " °" e Ski,,ed " ■*• "* Wi " rec <* nize *- Pyridine ^d 5 
ester react to form the acylpyndinium reagent in sjtu. Optionally, the acylpyridinium reaoent «Ji 

20- ^hJ 6 ,??^ miXhJre iS C0 °. ,ed dUrin9 mMng ° f 1,16 reactants - P refera °'y to a temperature between 5- 
. J acy i ester ,n sequence, or the pyridinium salt can be prepared separately and iheT^TZ 

to n it ri r^ r ? 9ent r erab,y - *• reaction is ^ * the" d p d^n y of s m 4 oCdS: 

impound 6 G " 9nard rea98nt f0 " 0Wed by additi0 " ° f at ,east an amount of me S 
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The Formula (K) starting materials for the Formula (IV) compounds in which A is CH 2 CH 2 (thiazine) can 
be prepared in an analogous manner by heating the corresponding 2-amino-5,6-dihydro-4rH3-thiazine with 
a 4-substituted bromo-acetophenone of Formula (II) in a non-polar solvent such as benzene or chloroform, 
to form an intermediate which is then refluxed in water. It has also been found that a polar solvent can be 

5 used as well, and that the intermediate of Formula (J) may or may not be isolated prior to the refluxing step. 
The amino-thiazine starting material can be prepared by treating the appropriate 3-bromopropylamine with 
t-butyl isothiocyanate, followed by reflux with hydrobromic or hydrochloric acid. 

Compounds of Formula (I) wherein X is S; A is CH 2 or CH 2 CH 2 ; B and C are independently selected 
from H. methyl, ethyl, or gem-dimethyl; and R 3 and R 2 are independently mono-, di-or tri-substituted phenyl, 

10 are prepared from either (a) the corresponding Formula (IX) compounds wherein R* or R 10 are the same as 
R a or R b in Formula (IB); or (b) the corresponding Formula (XI) compounds wherein R" or R 12 are the same 
as R a or R b in Formula (IB). 

In accordance with synthetic route I, in the first procedure, the Formula (IX) compound is treated with 
one equivalent of the corresponding 1,2-dihaloethane or 1,3-dihalopropane and potassium carbonate. The 

75 reactants are refluxed in N,N-dimethylformamide for about 3 hours, cooled, water is added, and the pH is 
adjusted to II with a base such as 10% aqueous sodium hydroxide. The precipitate is washed with water and 
dissolved in a solvent such as methylene chloride. The organic solution is washed with water, dried, and 
treated with charcoal. The solvent is removed and the crude product recrystallized or alternatively, it is 
chromatographed and the solvent evaporated in vacuo . 

20 The requisite Formula (IX) compounds wherein R 9 and R ,e are independently selected from (a) phenyl 
or monosubstituted phenyl where said substituent is selected from d-3 dialkylamino, N-(azacyclo C M 
alkyl), d.3 alkoxy, 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, d-4 alkyl, d. 3 alkylthio, d* alkanamido, N-(d-3 
alkyl)-(Ci. 3 alkanamido), halo, or CF 3 , (b) disubstituted phenyl wherein said substitutents are independently 
selected from alkyl or d-3 alkoxy or the disubstitutents together form a methylenedioxy group, or (c) 

25 3,4,5-trimethoxyphenyi are prepared by refluxing the corresponding Formula (VIII) compound with thiourea 
in dimethylformamide. The Formula (VIII) compounds are prepared from the condensation of two molecules 
of the corresponding aryl carboxaldehydes catalyzed by cyanide, usually in refluxing aqueous ethanolic 
solution (benzoin condensation). 

Alternatively, compounds of Rormula (IX) may be prepared from the corresponding ethanones of 

30 Formula (X) by reaction with hydroxylamine to afford the oximes of Formula (XII). Subsequent treatment of 
the Formula (XII) compounds with tosyl chloride and pyridine gives the oxime tosylfltes of Formula" (XIII). 
Reaction of the Formula (XIII) compounds with strong base affords the 2-amino-ethan-l-ones of Formula - 
(XIV). These compounds are treated with hydrochloric acid, and the resulting Formula (XIV) hydrochloride 
salt is refluxed in an aqueous solution of sodium thiocyanate to afford conversion of the Formula (XIV) 

35 compound into the diaryl-2-mercaptoimidazole Formula (IX) compound which can be filtered from the 
reaction mixture and recrystallized in alcohol or dimethylformamide-water. The required ethanones of 
Formula (X) wherein R r and R* are independently selected from (a) phenyl or monosubstituted phenyl 
where said substituted is selected from d-3 alkoxy, 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, d-4 alkyl, d-3 
alkylthio. d-3 alkanamido, halo, or CF 3 (b) disubstituted phenyl wherein said substituents are independently 

40 selected from d.4 alkyl or Ci_ 3 alkoxy or the disubstituents together form a methylenedioxy group (c) 3,4,5- 
trimethoxyphenyl or (d) R 7 and R' are both CN, are obtained by (a) Friedel-Crafts acylation by a substituted 
phenylacetyl chloride on the corresponding benzene, (b) Curtius rearrangement of the substituted stil- 
benecarbonyl azides derived from Perkin condensation of a substituted benzaldehyde with the substituted 
phenylacetic acid ester, (c) reduction of the corresponding benzoin with zinc or tin in glacial acetic acid by 

45 boiling for 4-5 hours, and (d) Claisen condensation of a substituted phenylacetonitrile with a substituted aryl 
carboxylic acid ester. 

In the second procedure of synthetic route I for the preparation of Formula (I) compounds wherein X is 
S; A is CH 2 or CH 2 CH 2 ; B and C are independently selected from H, methyl, ethyl, or gem-dimethyl; and R 3 
and R 2 are independently mono-, di-or tri-substituted phenyl, one equivalent of a 2-halo-ethan-l-one of 

so Formula (XI) wherein R" and R 12 are independently selected from (a) phenyl or monosubstituted phenyl and 
said substitutent is selected from d* alkyl, halo (preferably chloro or bromo). CF 3 , d. 3 alkoxy, d-3 
alkylthio, 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, d. 3 alkanamido, N-(C t . 3 alkyl)-(d-3alkanamido), or (b) 
disubstituted phenyl wherein said substituents are independently selected from d.4 alkyl or d-3 alkoxy or 
the disubstituents together form a methylenedioxy group, is treated with two to five equivalents of the 

55 correspondingly substituted 2-amino-thiazoline or 2-amino-5.6-dihydro-4H-[l,3]thiazine and potassium car- 
bonate in a polar solvent such as dry acetonitrile at room temperature for 18 hours to 5 days. The product is 
then purified, for example the solvent is evaporated and the residue is dissolved in methylene chloride, is 
washed with 5% aqueous sodium carbonate and the organic phase concentrated in vacuo and recrystallized 
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Br ?™ ™S f Y m J" . deS ' red FOrmU ' a (l) ""P 0 "* ^ Formu,a W> compounds where halo is 
Br are prepared preferably by bromination of the -corresponding Formula (X) compounds. Alternately the 

2E?£T f T , lf ) C ° mP0UndS " Prepar6d fr ° m ** c °^P°**ng Lnute (VUI) cVmpTJnds^y 
heating of 4 g of the benzoin with 4 ml of thionyl chloride. y 

Altemattyely, when X is CH, or S, one equivalent of 2-haloethanone of Formula (XI) is treated with one 

or Suit TrnoT 2 -' m,n t Piperidine (Where X iS CHl) in a non P° lar so,ve "t- such as chloroform 

refl^Tn' f T te , m P erature for about 4 to 24 hours. The solvent is evaporated in vacuo and the residue 
refluxed ,n a polar solvent such as water or aqueous alcohol for up to about 15 hours' T^olution fe freattS 

clZT"* 33 Ca *° M * -nd eXtraCted Wfth meth * ene cn,oride - The o7gancSe i?co^ 

cenlrated jn vacy£ and recrystallized or chromatographed to yield the desired Formula (I) producT 

from hT^ 1£r* ^^t 0 ^ fe S: A iS CHa <* CHtCHi: 8 ^ C are independently selected 
Wsubl^ ni ? ' ° r 9em ^ m *" ° ne ° f *' ° r R1 is and *• ^er is mono-, dK or 

tnsubstrtuted phenyl are prepared from the corresponding Formula (IX) compounds by alkylation with the 

SEE"? ^ diha ' 0a, ^ e 006 eqUiVa,8nt ° f SOdium dimethyt^rWfoS^y 
addfton of potasaum carbonate, subsequent cyclization upon heating, and precipitation by addrtion of iZ 
water. The resulting two isomeric 6-aryl-5-pyridyl and 5-aryl-6-p y ridyl Formula ^SS^^Zm 
chromatographically. The Formula (IX) compounds are prepareofrom either the iZ£X w fZuT- 
0«B) ^ydroxyethanones or (b) Formula (XIV) 2-aminoethanones. Formula (IX) compounds w^e aT^t 

™L ?■ " Pyndyl 8nd *• ° ther iS setoctod from < a > P he "y» « monosubstiJed phenTwhefe 2K 
substtuent .s selected from alkoxy, 2,2.2-trihaJoethoxy, prop-2-ene-l-oxy C« alk7 £ alkvithin ? 
alkanamido halo, or CF (b) disubstituted phenyl v^rlUsubStSs^e ^SeSn^'ScS 

tTJ^ ? y .° r ^ 31 0XV ° r the disubstitutents *8*«r form a methylenediox grTp (cTSS 
mmethoxypheny.. or (d) pyridyl are prepared from the corresponding Formula (VIII) co^Zds bv t£ 

23ET£ 8 ?" , -' F0,7nu,a *"* 30(1 Form ^ <X'V) compounds by the mZd previa 

. descnbed. The requ.site Formula (X) ethanones wherein at least one of R' and R» is ovriZ\*n* Z [ ^ 

dtsubsSd' ^-tnhaloemoxy pro^-ene-hoxy. Chalky.. alkylthio. C^alkanamido. halo, or CF, (b) 
disubstrtuted phenyl wherem sa.d substituents are independently selected from alkvl or C,' alkoxl or 

%£5T!Z!T7 f T a f methy,enedioxy 9raup ' or (c) 

prepared by Cla.sen condensat.on of a substituted phenylacetonitrile with a 2-. 3-. or 4^colrnic add esS 
or alternately by reacfon of the picoly. sodium or .ithium and the appropriately subsX^ ben^ S 

The Formula (I) compounds where both R 2 and R 3 are Dvridvl and X * q nr fl n flra w * 

wnere the aryl groups are both substituted phenyl. The precursor diDvrrdvl Formula a/mi\ ™m™..£* 
preparedly ^benzoin condensation ^ described ^ 

compounds with the except that thiourea must be added in the condensation T^Z 

two ST fr UndS th ° f F ° rmUla 0) Wh6re RI iS 4 - pyrid y | and R ' substituted phenyl are preferably preoared in 

SSttEfS S^H P0 ?an 9 d F C rmUla ( H K> and H FOrmU ' a (,V> ^ FoLfa^ cXS 

N7Trhl ,u^ 5 ? " d C are mde P en *"«y selected from H. methyl, ethyl, or dimethvl" X? is 

ist°^n y ydr °t Pyridy1, Z fe ^ ""^ °«« a,k0x y- P" 9 "^ P^xy. benzyl or tenTZ and 5 
alMtSoT r Ph8ny ' " d S ^ SUbStttUent iS Se,ected ^/alC^TcF^cT 

t£Soxv 1 nrol^^^^^^^ ^ a,ky ' WC ^ 3 alkanar "' d o)- ^ diaWlam^o. cy^no, 2 2 2- 

frihaloethoxy prop-2-ene-l-oxy or d.substtuted phenyl wherein said substituents are independently selectee 
12 ST ^ 0^ ^-3 alkoxy or the disubstituents together form a methylenedioxy group m2?£IS! 
from tte correspondmg Formula (K) compounds. In the first step, the Formula (K) compoZfelreS^ 

^Icarnvl'h ST h* 1 ^' haHde SUCh 38 30 alky ' chlorafo ^te (preferab.y ethy^htorote^o^ * 
arylcarbonyl hahde such as benzoy. chloride in a solvent in which the reactants are soluble anotert sue! 
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as methylene chloride, to form the corresponding Formula (IV) compound. In the second step, the Formula - 
(IV) compound, an N-acyldihydropyridine product, is deacylated and aromatized either with a mild oxidizing 
agent such as sulfur in refluxing decalin, tetralin or p-cymene or preferably with oxygen and excess 
potassium t-butoxide in t-butanol, to afford the compounds of Formula (I). 

5 The 2,2,2-trihaloethoxyphenyl and prop-2-ene-l-oxyphenyl substituted Formula (I), Formula (K), and 
Formula (V) compounds are prepared by alkylation of the corresponding Formula (I), Formula (K), and 
Formula (V) hydroxyphenyl compounds with a 2,2.2-trihaloalkylester of trifluoromethane sulfonic acid and 2- 
propenyl bromide respectively as follows. One equivalent of the hydroxyphenyl compound is added to 
sodium hydride in tetrahydrofuran under nitrogen below 0°C. After I/2 hour three equivalents of the ester of 

70 the trifluoromethane sulfonic acid is added dropwise. The suspension is poured into ice water and extracted 
into methylene chloride followed by washing, drying, and evaporation of the solvent. To one equivalent of 
the hydroxyphenyl compound is added about one equivalent of the 2-propenyl bromide in dimethylfor- 
mamide. Sodium hydride is added maintaining the temperature below 55 °C. A second portion of the 
bromide is added and the reaction is heated to 60-75°C for I hour. The reaction mixture is cooled, is added 

75 to water, and the pH is adjusted to II with 10% sodium hydroxide. It is then extracted into methylene chloride 
and purified. 

The hydroxyphenyl Formula (I), Formula (K), and Formula (V) compounds are prepared by treatment of 
the corresponding methoxyphenyl compounds with HBr in refluxing acetic acid or alternatively with BBr 3 in 
methylene chloride. 

20 d. 3 alkanamido and N-(d. 3 alkyl)-(Ci. 3 alkanamido) phenyl substituted acetophenones, and in some 
cases the Formula (K), and Formula (I) compounds, are prepared by acylation of the corresponding amino 
and C1.3 alkylamino compounds with the alkanoic acid anhydride or chloride in pyridine. Another alternative 
preparation of the (C t . 3 alkyl)-(C^ alkanamido) phenyl carboxaldehydes, substituted Formula (K) and 
Formula (I) compounds employs the alkylation of the corresponding (C1.3 alkanamido) phenyl substituted 
25 carboxaldehydes, Formula (K) and Formula (I) compounds with sodium hydride and a Ci^ alkyl bromide or 
iodide in dimethylformamide. 

Aminophenyl substituted Formula (K) and Formula (I) compounds are prepared by hydrolysis of the 
corresponding Cl 3 alkanamido compounds in refluxing 6N mineral acid. 

^-(Ct.3 alkylamino) phenyl substituted Formula (K), Formula (V), and Formula (I) compounds are 
30 preferably prepared by acid catalyzed hydrolysis of the corresponding N-(C,. 3 alkyl)-(Ci. 3 alkanamido) 
compounds as described above for the aminophenyl substituted compounds, or alternatively by reduction of 
the corresponding (d. 3 alkanamido ) phenyl Formula (K), Formula (V) or Formula (I) compounds with 
borane or borane dimethylsulfide complex in tetrahydrofuran. 

N.N-fd.3 dialkylamino) phenyl substituted Formula (K) and Formula (I) compounds are alternatively 
35 prepared by reduction of the corresponding N-(Ci. 3 alkyl)-(C 1 . 3 alkanamido) compounds with borane as 
described above for the N-(Ci. 3 alkylamino) phenyl substituted compounds. 

N-(azacyclo C 5 ^ aJkyl) phenyl substituted Formula (K) and Formula (I) compounds are alternatively 
prepared by cyclodialkyiation of the corresponding aminophenyl compounds with dibromobutane or 
dibromopentane and anhydrous potassium carbonate in an inert solvent such as dimethylformamide. 
40 Compounds of Formula (I) where X is S(0)„ and n is I or 2 are prepared by oxidation with one or two 
equivalents of an organic peracid. 

Compounds of Formula (I) where at least one of R 3 and R 2 is pyridyl, X is S(0) n and n is 2 are 
preferably prepared by oxidation of I equivalent of an acid salt of a Formula (I) compound where X is S(0) n , 
and n is I, with 2/3 equivalent of an aqueous solution of potassium permanganate followed by dissolution of 
45 the resulting manganese dioxide with sulfur dioxide. 

Compounds of Formula (I) where X is S(0) n , n is I or 2, and where at least one of R 2 and R J is C 
3 alkylaminophenyl, C,. 3 dialkylaminophenyl, or N-(azacyclo Cs^ alkyl)phenyl are preferably prepared by 
treating the immediate precursor alkanamidophenyl Formula (I) compound with an oxidizing agent (as 
described above for preparation of compounds of Formula (IA) where X is S(0) n and n is I or 2) followed by 
50 hydrolysis of the alkanamide to the primary or secondary amine. The primary or secondary amine may then 
be further alkylated as described above to afford the tertiary amine S(0) n compounds where n is I or 2. 
The compounds of Formula (I) can also be prepared according to the alternate synthetic route 2. 
All the compounds of Formula (E), Formula (F), Formula (G) and Formula (H) are useful as inter- 
mediates in the preparation of compounds of Formula (I) wherein X is CH 3 . All of the necessary compounds 
55 of Formula (A), Formula (B), Formula (C) and Formula (D) can be obtained from commercial sources or are 
preparable by conventional techniques such as those set out herein. 
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* -Sn^ ^ ~ can he prepared 

defined above, with dimethyUuffate. The neces^r L^^Jl^^ (A)> wherein B and c « as 
or are prepared by known L^ZT ?SSfi? ? mU ' a J A) " avertable 

s can be prepared by treatment of the cora^ZL , t (Q Wherem 8 C » as defi ned above 
absolute ethano.. (Lpou^Fo^S^^ eWorld eTn 

halide salts and liberated to the bases witj- ^ J? preferably prepared as ** Mro- 
equivalent of sodium C,. 2 alkoxide* 12 ttESSSt" h ^ 0xide - P^rabiy wJone 

Compounds of Formula (D). wherein V is Br an^Y '. ThL * evaporat,on solvent in vacua. 

» commerciaily availabie or are prepa^Tbv freaTenl of 2 " 5** ^ Fbrmu,a «^ 
methylene chloride, ch.oroform or acefc acid wToTe ITvlTT^ '■*»*«"• 
chloroform-ethyl acetate with a suspend oTco^d^ 

commercially available or preparable bThw« Sal T J** neCeSSary ^P^nones are 
wherein Y 1 is chloro and Y is (a) phenyl or 4^ono-substftut^f Alternatively the Formula (D) compounds. 
.» halo. Cm alky.. C,* alkylthio <£JE£ t^STE^^"^ SUbStitUent is se,ected fr ™ 
same and are selected from ZSh2£S£ TZ* 1' Wh8rei " *» SUbStituente are *• 

selected from ha.o or C,. alkoxy can^e mZ?S?Z£^ * Substituente independently 
benzene by Friedel Crafts reaction with 2<hKcX thS 9 . f Corres P° ndin 9 mono-or disubstituted 
Preferably, compounds of Formate &t^LT*crl T Chl ° M6 - 
» (H). Compounds of Formula (H) serve as JISE in * corre *Ponding compound of Formufa - 
Compounds of Formula (H) are prepared by of ? w/T ^ ° f C ° mP ° UndS 0f 

such as a 2-ha.oacetophenone. or ?5!ZSSiS^ ' FormU,a (D > 

with one molar equivalent of the co^^7^?^^ 3 neutra '' Preferably- nonpolar solvent 
below 25-C. The resulting crystalline ££? ^ISiS^ "* maint3inin9 *• te We at or 
■ ■ pounds by refluxing in water. Compounds ™ Fonlfa S!! C0IMn,d to Formula ® corn- 

compounds of Formula (I) w hen X is CH 3Z2h2 "Mediates in the preparation of the 

*eatment of a solution of the Z^oZ^'oT^- (E) « prepared * 

bromoacetophenone of Formula (D) either In a niter 2 ,mino P'P 8r,dine ««h a substituted 2- 
ethanol. or in a nonpolar chlorinaLd Wo^toLSZ ""T* SUCn 38 d ^thylformamide or 
30 refluxing the residue in aqueous solution "* ' em ° V ' n9 a " or most <* *» solvent and 

Compounds of Formula (\\ where X i* rw na ;^ ^ u 
preferably prepared in two sle^the fir^ 1^™^^ Ph8n * ** * *° 
preferably at 20-25'C. with an excess of boS t^S^S^T^ * FOrmU ' a (E) iS 
bromide, benzoylchloride. benzyl chloroformatP nr 7J V? ? 3 " de 0r a ha,oac y' ester such as acetyl 
which the reactants are soluble* TZ ^1?^ 3 " * 
■Cu. alkyi. c. alkoxy. phenyl, phenoxy. bSr^To^bST f^T?-'^ ** 9r ° Up 030 contain 
pyndtne and acy. ester react to form the S^SSTSS „ f "f. * reCOgnl2e 1,131 *• 
reagent can be prepared separately in a JSi WS TJ£2 ^ * ^ ° Pt,0na " y - 1,16 ac y'Pyridinium 
Suitable solvents include methylene c^toride^thv^nf 12 h * 6 S ° Ufion of ^"'a ® compound, 
tetrahydrofuran. ethy, ether, dioxanl toluene TexceTs^ ^ te » a <*'<™e. 

^^^^ - — - -ing of *e 

temperature for up to 48 hours until reaction^S^ -* ambient 

h.gh pressure liquid chromatography fHPLC) orTn Zi k " ne is conti n"ally assayed using 

unreacted Formula (E) compound Ms ^^1ZT°T^ V ^ °" a,iquots to a **rtain S 
condifons of the reaction are standardTS art 3cyl pyndini ^ •* is introduced. Other 

recovered from the reaction mixture and £JS£^ ^SSJZl ? C ° mp0Unds 030 

as intermediates in the preparation of th.^Z2«?^^ ° f Ron "* ^ « 

compound, a dihydropyridine product, is deaevfated 1*^1 P'J 6 SeCOnd Forrnu| a (F) 

B^yme,- o or xylene, or preferably ^ooSu^tTuf ^ ^ ^ SUlfur in ref,uxin 9 deca| i". te Jin 
■5 minutes to the afford I -rrJ^ - oxygen gas at reflux for 

CH, are 6 eTpCTpr^ W Formula (I) compounds where X is 

one equivalent Formula (E) compound wfth^ne SSli? U,a W com P° unds - Treatment of 
about 1/2 hour, followed by addKton of 5% ^ZT^Jj 7 " methylene Chloride at »«'C for 
V2SUO results in 3-bromination to afford S^Lf^T concentrati on of the organic phase in 
^^anda-brcm^^^ 

- O). The compounds of -ulaVslv^ 
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Formula (I). These Formula (G) compounds are treated with n-butyl lithium (n-BuLi) in tetrahydrofuran to 
afford their 3-lithio derivatives by halogen-metal interchange. Transmetallation of the 3-llthio compounds 
with MgBr, or ZnCl a to the corresponding magnesium or zinc compounds, provides good coupling to 2-or 3- 
bromo-pyridine in the presence of PdCI 2 (I,4-bis(diphenylphosphino)butane) catalyst, a bidentate Pd (II) 

5 catalyst. Alternatively the Formula (G) compounds may be coupled to the 2 or 3-metalated pyridine 
employing this bidentate Pd (II) catalyst, or the corresponding Ni(ll)CI 2 -(l,2-bis(diphenylphosphino)ethane) 
catalyst. By either of these routes, Formula (I) compounds are obtained where R 2 is 2-pyridyl or 3-pyridyl. 

Compounds of Formula (F) can be prepared by addition of a Grignard reagent prepared from a Formula 
(G) compound to an N-acylpyridium salt by the method previously described for the reaction of Grignard 

io reagents prepared from Formula (V) compounds with N-acylpyridium salt. The Grignard reagent is prepared 
from a compound of Formula (G) by the method previously described for the preparation of the analogous 
Grignard reagent from a Formula (V) compound. 

Regioisomers of Formula (I) compounds where X is CH 2l R 2 is substituted phenyl, or 2-, 3-, or 4-pyridyl 
and R 3 is 2-, 3-, and 4-pyridyl are obtained from compounds of Formula (E) where Y 4 is 2-, 3-, or 4-pyridyl. 

rs Compounds of Formula (E) where Y 4 is 2-, 3-, or 4-pyridyl are prepared by treatment of a 2-, 3-, or 4- 
bromoacetylpyridine hydrobromide salt of Formula (D), wherein R is 2-, 3-or 4-pyridyl with 2-3 equivalents 
of the 2-iminopyrrolidine or 2-iminopiperidine by the procedure used to prepare the other , compounds of 
Formula (E) described above. 3-Bromination affords the corresponding Formula (G) compounds. Metalation 
of the Formula (G) compounds via halogen-metal interchange with n-BuLi, transmetallation with MgBr a and 

20 coupling to the substituted bromobenzene or 2-, 3-, or 4-bromopyridine in the presence of the bidentate 
phosphine-palladium or nickel complex as described above affords the desired regioisomers of Formula (I) 
and the bis(pyridyl) compounds of Formula (I). Alternatively the metalated pyridine or substituted benzene 
may be coupled to the Formula (G) compounds employing the catalysts as described above. 

Compounds of Formula (I) where X is CH 2 , R 3 or R 2 are C^ alkylsulfinyl substituted phenyl are 

25 prepared by treatment of one equivalent of the corresponding compound of Formula (I) where R 3 or R 2 are 
C 1.3 alkylmercaptophenyl, with one equivalent of an oxidizing agent (preferably, 3-chloroperbenzoic acid) 
per mercapto function, in an inert solvent. Compounds of Formula (I) wherein X is CH 2i R 3 or R 2 are Ci. 
3 alkylsulfonyI substituted phenyl are prepared by treatment of one equivalent of the corresponding d. 3 
sulfinyl Formula. (I) compound with two-thirds equivalent of potassium permanganate per sulfinyl function in 

30 aqueous solution. After addition of all potassium permanganate, sulfur dioxide is passed through the 
solution to dissolve any precipitated manganese dioxide. The resulting liquor is extracted with chloroform, 
dried, evaporated, and the residue recrystallized from 50% aqueous alcohol to yield the desired product. 

Ci. 3 alkanamido and N-(d. 3 alkyl)-(Ci. 3 alkanamido)phenyl substituted acetophenones, and in some 
cases the Formula (E) and Formula (I) compounds, are prepared by acylation of the corresponding amino 

35 and C,.3 alkylamino compounds with the alkanoic acid anhydride or chloride in pyridine. Another alternative 
preparation of the N-(Ci-3 alkyl)-(d. 3 alkanamido) phenyl substituted Formula (E) and Formula (I) com- 
pounds is the alkyiation of the corresponding Ci. 3 alkanamido substituted compounds with sodium hydride 
and a C v3 alkyl bromide or iodide in dimethyl formamide. 

Aminophenyl substituted Formula (E) and Formula (I) compounds are prepared either by hydrolysis of 

40 the corresponding d. 3 alkanamido compounds in refluxing 6 N mineral acid or by catalytic reduction of the 
corresponding nitro compounds. 

N-(d. 3 alkylamino)phenyl substituted Formula (E), Formula (G), and Formula (I) compounds are 
preferably prepared by acid catalyzed hydrolysis of the corresponding N-(d. 3 alkyl)-(d. 3 alkanamido) 
compounds of Formula (E), Formula (G) and Formula (I), respectively, prepared as described above for the 

45 aminophenyl substituted compounds, or alternatively, either by (a) reduction of the corresponding Ci. 3 
alkanamido compounds with borane or borane dimethylsulfide complex in tetrahydrofuran, or (b) by 
cleavage of the corresponding N,N-(d. 3 dialkylamino)phenyl substituted Formula (E) and Formula (I) 
compounds with cyanogen bromide in the Von Braun reaction. 

N,N-(d. 3 dialkylamino)phenyl substituted Formula (E) and Formula (I) compounds are alternatively 

so prepared either by reduction of the corresponding N-(Ci. 3 alkyl)-(C 1 . 3 alkanamido) compounds of Formula - 
(E) and Formula (I) with borane as described above for the N-(d. 3 alkylamino)phenyl substituted com- 
pounds. 

N-(azacyclo C5-6 alkyl)phenyl substituted Formula (E) and Formula (!) compounds are alternatively 
prepared by cyclodialkylation of the corresponding aminophenyl compounds with dibromobutane or 
55 dibromopentane and anhydrous potassium carbonate in an inert solvent such as dimethylformamide. 
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Compounds of Formula (E) where Y* is 2,2,2-trihaloethoxy or prop-2-ene-l-oxy substituted nh«nvi *r« 

£ ytaflon ,m T appropriate pheno,s of © «flSS£S2S STSS 

addition of water, and filtering of the crude product * ° ^ tem P erature - 

Pharmaceutically acceptable salts and their preparation are well known tn A™* e wii-„ • u 
maceuticais. Pharmaceutical* acceptable sate of the compounds of ELSEl Tk) fjfend ^ « 
i useful in the present invention include, but are not HmHad ta * ' 52.' T °° "*** 

R 1 n 

CB 

t^'^^^^^ selected from tower a,ko ^ ,o - a «o. 

electron withdrawing group i paS' Soro cL^tT** *""*'•-« * an 

hydrates disclosed by Bended * 7^5^^° ^ Jnf "oromethyl. At least some of the 

o^n^^ 

pathway ttlS^£ZZ^^ ? " — f ° r ^.ooxygenase 
(.A, are useful fol ^eaTg c£ea^ SL' TjZTZ^T ** *" ** """^ ° f Formula " 
metabolism by inhibiting such Smwa7 Fo^ff ^a? Y ^J**"***™** Pathway of arachidonic acid 
inhibitors wheL o not JTaE^?^^"^ *" ""W* active - 5-lipoxygenase 
inhibitors of the 5-RpZSnas^ S .T^.^-?^ * at *• COmp ° unds of F °"™«a (M) are 
pathways is bied iftTS oTme ^JlnH ° f ^ < **»*0» and 5-lipoxygenase 

the production m a^Z^^T™?! ° T P ° rmUla {1A > on tissue inflammation in vivo and on 
assays which are LJbS^i^S^^T^ F^"* inf,ammator y cel,a HAB in 
Formula (.A, inhibit the Sa^^^ compounds oT 

(carrageenan-induced peritonitis) and rats aT™.^« ,euk °cytes into .nflammatory lesions in mice - 
the compounds of FoZa ( 2* SlT^Z^lT^T^ by «** to addition, 

in the mouse ear mHiM^TSJ^TT^ * " aracnidonic ^id-induced inflammation 
inflammation or ce,,toiSonT^ W»~ « not reduce 

edematous effects of the comoounds of Fn™\ i a ^ * prev,OUS ofaserva tions on the emi- 

grated products, revea,T a rr C0 ^ * '^gena^ 



20 



0 231 622 



The pathophysiological role of arachidonic acid metabolites has been the focus of recent intensive 
studies. In addition to the well-described phlogistic activity (i.e. general inflammatory activity) of prostaglan- 
dins, the more recent description of similar activity for lipxygenase products of arachidonic acid has 
broadened the interest in these products as mediators of inflammation. The reported discovery of potent 
s chemotactic and algesic activity for LTB*. together with known LTC 4 and LTD*-mediated increase in capillary 
permeability, has led to their consideration as targets for pharmacological intervention in both the fluid and 
cellular phases of inflammatory diseases. 

The pharmacology of several inflammatory model systems has attested to the effectiveness of 
corticosteroids in reducing the cellular infiltration. These results, and the observation that corticosteroids 
70 inhibit the generation of both cyclooxygenase and lipoxygenase products, suggest that such dual inhibitors 
may effectively reduce both the fluid and cellular phases of the inflammatory response since selective 
cyclooxygenase inhibitors do not reliably inhibit cell influx into inflammatory sites The observations outlined 
above cogently argue that a dual inhibitor of arachidonic acid metabolism would be a more effective anti- 
inflammatory agent than an inhibitor of cyclooxygenase only. Under optimal conditions, it is likely that an 
rs agent with preferential lipoxygenase inhibitory activity would not share the ulcerogenic liability of cycloox- 
ygenase inhibitors or the toxicity of corticosteroids. 

Recent clinical data also support the utility of dual inhibitors of arachidonic acid metabolism in a variety 
of inflammatory diseases. These include rheumatoid arthritis, inflammatory bowel disease, psoriasis, gout, 
myocardial infarction, organ transplant rejection, tissue trauma, asthma, and inflammation reactions in the 
20 central nervous system such as multiple sclerosis. 

Compounds of Formula (IA) which are preferred because of their potent 5-lipoxygenase pathway 
inhibiting activity, as evidenced by their. ability to inhibit the 5-lipoxygenase products known as 5-HETE, 
LTB 4 and/or LTC*. are listed in Table A; below. For all compounds on Table A, B and C are hydrogen. 

25 
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A wide variety of pharmaceutical forms can be employed. Thus, if a solid carrier is used, the 
preparation can be tableted, placed in a hard gelatin capsule in powder or pellet form or in the form of a 
troche or lozenge. The amount of solid carrier will vary widely but preferably will be from about 25 mg. to 
about I g. If a liquid carrier is used, the preparation will be in the form of a syrup, emulsion, soft gelatin 

5 capsule, sterile injectable liquid such as an ampule or nonaqueous liquid suspension. 

To obtain a stable water soluble dose form, a pharmaceutical^ acceptable salt of a compound of 
Formula (I) is dissolved in an aqueous solution of an organic or inorganic acid, such as a 0.3M solution of 
succinic acid, or, preferably, citric acid. 

Preferably, each parenteral dosage unit will contain the active ingredient in an amount of from about 50 

70 mg. to about 500 mg. Preferably each oral dosage unit will contain the active ingredient in an amount of 
from about I00 mg to about 1,000 mg. 

This invention relates to use of a compound of Formula (IA) in treating a disease state which is 
mediated by the 5-lipoxygenase pathway in an animal in need thereof, including humans and other 
mammals, provided that such animal is in need of treatment of a 5-Iipoxygenase pathway mediated disease 

75 other than, or in addition to, rheumatoid arthritis, which comprises administering to such animal an effective, 
5-lipoxygenase pathway inhibiting amount of a Formula (IA) compound or a pharmaceutical^ acceptable 
salt thereof. By the term "treating" is meant prophylactic or therapeutic therapy. By the term "mediated" is 
meant caused by or exacerbated by. This invention also relates to use of a compound of Formula (IC) in 
treating rheumatoid arthritis in a animal in need thereof, including humans and other mammals, which 

20 comprises administering to such animal an effective, 5-lipoxygenase pathway inhibiting amount of a 
compound of Formula (IC) or a pharmaceutical^ acceptable salt thereof. The Formula (IA) compound is 
administered to an animal in need of treatment of a 5-lipoxygenase pathway mediated disease state, other 
than or in addition to rheumatoid arthritis, in an amount sufficient to inhibit the 5-lipoxygenase pathway. The 
Formula (IC) compound is administered to an animal in need of treatment of rheumatoid arthritis in an 

25 amount sufficient to inhibit the 5-lipoxygenase pathway. Such Formula (IA) or (IC) compound can be 
administered to such animal in a conventional dosage form prepared by combining the Formula (IA) or (IC) 
compound with a conventional pharmaceutical^ acceptable carrier or diluent according to known tech- 
niques. It will be recognized by one of skill in the art that the form and character of the pharmaceutical^ 
acceptable carrier or diluent is dictated by the amount of active ingredient with which it is to be combined, 

30 the route of administration and other well-known variables. 

As stated above, it will be apparent to one of skill in the art that all the compounds of Formula (IC) are 
embraced by the scope of Formula (IA), and as such, all the following disclosure regarding appropriate 
pharmaceutical composition dosage forms and preferred dosage ranges are applicable to both Formula (IA) 
and Formula (IC) compounds which will hereafter be collectively referred to as "Formula (IA)" compound(s). 

35 The route of administration of the Formula (IA) compound may be oral, parenteral, by inhalation or topical. 
The term parenteral as used herein includes intravenous, intramuscular, subcutaneous, rectal, vaginal or 
intraperitoneal administration. The subcutaneous and intramuscular forms of parenteral administration are 
generally preferred. The daily parenteral dosage regimen for a compound will preferably be from about 50 
mg to about 1,000 mg per day. The daily oral dosage regimen will preferably be from about 150 mg to about 

40 2,000 mg. 

The compounds for Formula (IA) may also be administered by inhalation. By "inhalation" is meant 
intranasal and oral inhalation administration. Appropriate dosage forms for such administration, such as an 
aerosol formulation or a metered dose inhaler, may be prepared by conventional techniques. The preferred 
daily dosage amount of a compound of Formula (IA) administered by inhalation is from about 10 mg to 

45 about 100 mg per day. 

The compounds of Formula (IA) may also be administered topically to a mammal in need of the 
inhibition of the 5-lipoxygenase pathway of arachidonic acid metabolism. Thus, the compounds of Formula - 
(IA) may be administered topically in the treatment of inflammation in an animal, including man and other 
mammals, and may be used in the relief of rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty 

so arthritis and other arthritic conditions, inflammed joints, eczema, psoriasis or other inflammatory skin 
conditions such as burns; inflammatory eye conditions including conjunctivitis; pyresis, pain and other 
conditions associated with inflammation. 

The amount of a compound of Formula (I A) (hereinafter referred to as the active ingredient) required for 
therapeutic effect on topical administration will, of course, vary with the compound chosen, the nature and 

55 severity of the inflammatory condition and the animal undergoing treatment, and is ultimately at the 
discretion of the physician. A suitable anti-inflammatory dose of a compound of Formula (IA) is 1.5 ug to 500 
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mg of base per kilogram bodyweighf lor topical administration, trie most preferred dosaoe beino I m m «i 
ZS^TL^T- 'r 5 °° to 25 ■"•** administered SVS? S dl"lS 

p^-.^^ JE^JES^i* 1 ^ l0,i0,K ' — * w 

and/or ingkW age* 'oml^LT^'" ' T* ?«" ***"• °' a •«•*»■ 
agent. The re**„ souZlTm^ta ^£^27 inclutlin » 8 «*• 

"ofa^yso,^ scents for the 

ing^rsr sk'Cs; si e =; vent ' on r semi - so,id f — s * ** — 

powered form, aione o * «EoiT2 ? Z££Z * IT" **^M*d or 

suitable machinery with Q ?eas Q " V " a " T 5 queous or ^-aqueous fluid, with the aid of 
hard, soft or *£ puffin bSTTJlE T °° mprt " h »*ocrt« such as 

almond, corn. aracWs. castof £ <Se oTw^oi L o t d " """^ *" °" ° f ° ri&in 8uch 35 

acid together with an alcohol such as prolZe t ^ ^ ' V SUCh as ** or ° le * 

suitable surface.active agent sue ™crogols. The formulation may incorporate any 
po.yoxyethy.ene deri^ 

inorganic materials such mJSS^S^^J^ *f 9 " mS ' ce,,u,ose derivatives <* 

It wil. be recognized by aZ£Z£ *Z^TZ7 t T *!* 38 ,an0,in ' a,so «» Eluded, 
of the Formula (IA) com^lbe^^tLT SP& ™ 9 ° f indMdual dosa 9 es 

the form, route and site STSrtlnlS^^ D L " ° f ** CO " dition ^ 

can be determined by convenZat^^^ b6,n9 taMtod - "» tnat such 0P*™mt 

optimal course of treatnTem i e w ^ appreciated by one of skill in the art that the 

defined number oTZ^^^Z^ s^T^lZ^ ^ * * 3 
treatment determination tests. ** 3,1 us,n 9 conventional course of 

Without further elaboration, it is believed that one skills in th» a -t 
utilize the present invention to its tL « « • ^ Can ' us,n9 tne Preceding description. 
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Temperature is in degrees Centigrade (°C). 



EXAMPLE I 

5-(4-N.N-Dimethvlaminophenvn-6-(^ and 6-(4-N.N- 

dimethvlaminoDhenvl>-5'(4'fiuoroDhenvlV2 < 3-dihvdroimidazof2.l-b1thiazoie. Formula (IC) compounds 

a ) Mixed Benzoin Product of 4-Fluorobenzaldehvde and 4-N.N-dimethvlaminobenzaldehvde. Formula (VII) 
compound 

A stirred solution of 10.0 g (0.068 mole) of 4-N.N-dimethylaminobenzaldehyde, 4.16 g (0.068 mole) of 4- 
fluorobenzaldehyde, and 4.0 g (0.061 mole) of potassium cyanide in 100 mi of 50% ethanol was refluxed for 
3 hours and allowed to cool to ambient temperature overnight. The precipitate which formed was filtered, 
washed with 20% ethanol and recrystallized from absolute ethanol to give 3.0 g of yellow crystals, mp 133- 
138° C. 



b) 4-(4-N.N>d»methvlaminophenvlV5-(4-fluorophenvl)-2-mercaptoimidazole. Formula (IX) compound 

A stirred mixture of 1.0 g (3.66 mmoles) of the mixed benzoin of 4-fluorobenzaldehyde and 4-N.N- 
dimethylaminobenzaldehyde, prepared as described in Example la), and 0.56 g (7.32 mmoles) of powdered 
thiourea in 9 ml of dry dimethylformamide was refluxed under argon for 3 hours. Addition of water to the 
cooled mixture gave a solid which was triturated with cold methanol. Filtration and washing of this 
precipitate with a small volume of cold methanol gave 0.65 g of the Formula (IX) compound as an orange- 
yellow solid. This was dried in vacuo and used immediately in part c. 



c) 5-(4-N,N-dimethvlaminophenvl)-6-(4-fluorophenvn-2.3-dihvdroimidazof2 .l-b]thiazole and 6-(4-N.N- 
dimethvlaminophenvl)-5-(4-fluoroohenvn-2.3-dihvdroimidazor2;l-b1thiazole. Formula (IC) compounds 

A solution of 0.40 g (1.28 moles) of 4-(4-N,N-dimethyl-aminophenyl)-5-(4-fluorophenyl)-2-mercap- 
toimidazole, prepared as described in Example lb), in 15 ml of dry dimethylformamide was treated with 0.061 
g (1.28 mmoles) of a 50% sodium hydride dispersion. 0.18 g (1.28 mmoles) of l-bromo-2-chloroethane was 
added after 0.5 hours stirring at ambient temperature. After an additional 12 hours stirring, 0.18 g (1.28 
mmoles) of powdered potassium carbonate was added, and the mixture heated to I50°C for 2 hours. The 
solvent was removed in vacuo and the residue extracted with chloroform. The solution was washed with 
water, dried over magnesium sulfate and concentrated in vacuo . Column chromatography on silica afforded 
two isomers eluting with 10% and 20% acetonitrile in methylene chloride. Evaporation of the solvents 
followed by recrystallization from methanol gave 5-(4-dimethylaminophenyl)-6-(4-fluorophenyl)-2,3- 
dihydroimidazo[2 f l-b)thiazole, mp I63-I64.5°C, (TLC, silica, 10% CH 3 CN in methylene chloride, Rf 0.17) and 
6-(4-dimethylaminophenyi)-5-(4-fluorophenyl)-2,3-dihydroimidazo[2,l-b]thiazole, mp 195-201 °C, (TLC, silica, 
10% CH 3 CN in methylene chloride, Rf 0.3). 

EXAMPLE 2 

5.6-bis(4-N t N-diethvlaminophenvl)-2.3-dihvdroimidazo f2J-blthiazole. Formula (IC) compound . 

a) 5.6«Bisr4-(acetamido)phenvlV2.3-dihvdroimidazo-r2.l-b1thiazole 

1,2-Dibromoethane and 4,5-bis[4-(acetamido)phenyl]-2-mercaptoimidazole, prepared according to the 
method of Example lb) were combined to yield the desired. 5,6-bis [4-(acetamido)phenyl]-2,3- 
dihydroimidazo[2,l-b]thiazole using the method of Example Ic). 
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b) 5,6-Bisr4.fN^thylanBtamido)Dhenvn.3 a^ih v dr 0 imiri a7 n p | i-h T fhi a ^i a 

A stirred solution of the compound of Example 2a) (I8.6 g, 0.0470 mol) in dry dimethvlformamiH* 

waZd r chi,r f to * l0 ° 0, freated with sodium hydride < so% * ^^eZT^z^ 

dZ 1 M te,T,perature to com P ,et « ^rogen evolution. This mixture was ch led to W0-C treS 
warm Z ™ a f OT,ut, ° n ° f bromoethane (I0.9 g. 0.I0 mo.) in dry dimethylformamide (10 ml) and a.iow2 to 
tem P erature - bromoethane (0.5I g, 4.7 mmol) in dimethylformamide (2 I^as 

ice w^ter (I L^fex^ TTf ^ mh "" WaS -der £ 

.ce water (I L) and extracted wrth methylene chloride. The extract was washed with water and dried wifh 

ZrST SU ' fat ?- EVaP °J ati0n ° f * e S0 ' Vent 9ave a residue was chromatograpCon almS Zl 

SSJSSS 38 crysta,,i2ed from ethyl acetete to afford io - 6 9 {48% > - ' «2 ^1;" 



15 C) 5,6.bi g r4^^^ Fgrroma n rnmjinnnj 

h»h£ = iUt, ° n , * - 0 - 85 9 {lJ9 mm ° ,eS) ° f 5,6 - bis t 4 -( N - e « l y'acetamido)phenyl]-2,3-dihydroimida 2 o42.l 

b]th.azo e of Example lb) in 75 ml of dry tetrahydrofuran under argon was 

^^z^^t seeks BTL^wSr 

30 " EXAMPLE 3 

§,6.bisf4.fl-piperidin Y l)ph e nvl).p S-dihyriroimid^nr;) th ia ,„, Q Formula [tC] amjjnimiT ' * " 

(S 

EXAMPLE 4 

o S-S-biS^-nvrrn^ny,^^ g ? ^-^j, , , ..p,,,,,,- p,,,^, 

in E^mptl 2 "q * ^ S <^^ prepared as 

>n example J. 2.1 g (9.7 mmoles) of 1.4-dibromobutane, and 2.7 a (19 4 mmolesi nf nnwrt 0 r«rf ~!«* 
carbonate in 25 ml of dry dimethylformamide was refluxed for 2 Sours unX Jnnn ? Z « 
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and column chromatographed on silica, eluting the product with ethyl acetate/methylene chloride (2:10). The 
solvent was evaporated and the solid residue recrystallized from methylene chloride-CH 3 OH to afford the 
title Formula (IC) compound, mp 235-237° C. 

5 

EXAMPLE 5 

5-(2'Pvridinvl)-6-(4-fluoroohenvl)-2.3-dihvdroimida2or2,l-blthiazole and 5-(4-fluorophenvlHH2-pyridinvl)-2.3- 
dihvdroimidazote.l-blthiazole. Formula (IC) compounds . 

10 

a) l-(2-Pvridinvl)-2-(4-fluorophenvl)ethanone. Formula {X} compound 

To a solution of 40.8 g (0.60 mol) of sodium ethoxide in 200 ml absolute ethanol was added a mixture 
of 60.5 g (0.40 mol) of ethyl picolinate and 54.I g (0.40 mol) of 4-fluorophenylacetonitrile. The solution was 

75 refluxed 10 minutes, then cooled to ambient temperature. The solids were dissolved by the addition of 330 
ml of water. Then, 50 ml I2N hydrochloric acid was added dropwise. The solid was collected by filtration, 
washed with water, and dried overnight (30°C m vacuo) to give l-(2-pyridinyl)-2-cyano-2-(4-fluorophenyl)- 
ethen-l-ol. This compound was dissolved in 250 ml 48% hydrobormic acid and refluxed for 17 hours. Upon 
cooling, aqueous ammonium hydroxide was added until the reaction mixture was basic. The aqueous 

20 solution was extracted three times with chloroform. The combined organic extracts were washed with water, 
dried using magnesium sulfate, and concentrated. The resulting solid was chromatographed on silica gel 
with ether-petroleum ether (i:3) as eluant, and recrystallized from 2-propanol-hexane to give the title 
Formula (X) compound, m.p. 56-58°C. 

25 

b) lW2-Pvridinvl)-2-(4-fluorophenvl)ethanone oxime. Formula (XII) compound 

A solution of I8.5 g (0.086 mol) of l-(2-pyridinyl)-2-(4-fluorophenyl)ethanone, prepared as described in 
part a, 52.7 g (0.387 mol) of sodium acetate trihydrate, and I9.6 g (0.282 mol) of hydroxylamine 
30 hydrochloride in 280 mJ methanol-water \\:\) was refluxed for I hour. Upon cooling to 5°C. the precipitate 
was collected by filtration, washed with water, and .dried overnight (30 °C in vacuo) . The title Formula (XII) 
compound was recrystallized from methanol-water, m'.p. I06°C. 



35 c) K2-Pvridinvi)-2-(4-fluorophenvl)ethanone, 0-r(4-methvlphenvl)sulfonvnoxime. (Formula (XIII) compound 

To a solution of I9.6 g (0.085 mol) of l-(4-pyridinyl)-2-(4-fluorophenyl)ethanone, oxime, prepared as 
described in part b, in 100 ml of dry pyridine at 0°C under argon was added 20.3 g (0.I06 mol) of p-toluene- 
sulfonyl chloride. The mixture was stirred at 25 °C for 20 hours, and then poured into ice/water. The solid 
40 was collected by filtration and dried (25°C in vacuo to give the title Formula (XIII) compound, m.p. I20- 
I22°C. 



d) 4>(2-Pvridinvl)-5-(4-fluorophenvl)imidazole-2-thione. (Formula (IX) compound) 

45 

A suspension of 30.7 g (0.08 mol) of l-(2-pyridinyl)-2-(4-fluorophenyl)ethanone, 0-[(4-methylphenyl) 
sulfonyl]oxime, prepared as described in Example 5c), in I70 mi absolute ethanol at 5°C under argon was 
treated with a solution of 8.6 g (0.I0 mol) of potassium ethoxide in 90 ml of absolute ethanol. The 
suspension was stirred at 5°C for I hour. Then, 260 ml of ether was added, and the reaction mixture was 

50 stirred for an additional 90 minutes. The suspension was then filtered and washed with ether. The ethereal 
solution was washed four times with 10% hydrochloric acid. The combined aqueous acid extracts were 
concentrated in vacuo , then redissolved in 150 ml water. Then 15.5 g (0.16 mol) of potassium thiocyanate was 
added, and the reaction was refluxed for I hour. After cooling, the reaction mixture was poured into 5% 
sodium bicarbonate solution. The solid was collected by filtration and dried overnight (30°C in vacuo) to 

55 give the title Formula (IX) compound, m.p. 248-250°C. 
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2,3-dihydroimida2or2 l-h]thi a7 ni 0| Formula (\C) compounds ^ BM3flgmt 

H^hS Uti0n ! f , 9 * 76 o 9 {0 -° 36 mCl) ° f 4 -( 2 -Py ridin y')-^4-fluorophenylHmida Z ole-2.thione prepared as 
on SSt" T V T m ' ° f ^ N'^'^ylformamide was treated with 3.52 g (0 073 moi?o^a1o% 

?0 074 P mT f , 1,16 S ° ,Uti0n W3S * wd for 30 minutes - fo»owed by the addln o 1395 g 

£074 moo of U-d,bromoethane. The reaction mixture was stirred for 3 hours and 

,ce,water. The aqueous suspension was extracted several times with methylen *dE*^^ 

w^XdTr!S With : ater ' ^ ^ ma9n6Sium SU,fate ' - d -ncenJed. TheToS 
were separated by chromatography on silica gel with 10% acetonitrile in methylene chloride and as* 

To isll^^ 

m.p. 152-154 C. and 5-(4-fIuorophenyl W 2-pyridinyl)-2.3-dih y droimida2o[2,l-b]thiazole, m.p. I64-I66-C 
EXAMPLE 6 

^t?^^ and 5-f4.ovridv.ww a 4. 

™*"Y'g"srt'"*Yr^Ylh2,3-d^ i*VP*W* t 

a) Isonicotinaldfihvrit^ o-benzovlnvanohvdrin 

chloSe^Trnm 0 ^' 0 " ^ ° f SOd '' Um Cyanide (9L5 9 " 186 mmo,e > and benzyltriethy. ammonium 

Stirrino continued to noT^T. . S ' mm *' ""' SOd "" n n """ te f 33 ™>ole) was added. 
SS nSSS? STn^Zl,™ 0 "" ^T?" « a <* «P«*»> of potaaaL hydride - 

mercaptoimidazole product a Formula (IV) compound precpitate the 

m P SmSSc J?*-!!? ^ ^ reCrySta " i2ed from me » a "°' to 9^ the 6-(4-pyridyl) product 

SrJSS^ ( Pyndyl> Pr0dUCt e,Ut9d next " and was a,so recrystal«i 2 ed fL memano, mp 
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EXAMPLE 7 

5-(4>DvridvlV6*(4-acetamidoDhenvn-2.3"dihvdroimida20 f(2.1-b)1thiazole and e-^DyridvlVS^^ac- 
etamidODhenvlV2.3-dihvdroimida2or2.l"blth}azole < Formula (IC) compounds 

5 

The cyanohydrin prepared as in Example 6a (12.5 g, 50 mmole) was stirred in 225 ml of tert-butyl 
alcohol with 4-acetamidobenzaldehyde (8.0 g, 50 mmole) and sodium hydride (50 mmole) was added. 
Stirring continued for 1-1/2 hours at room temperature and a mineral oil suspension of potassium hydride - 
(24% suspension, 16.7 ml, 94.5 mmole) was added with caution. After 1-1/2 hours the reaction was quenched 

w in 1000 ml ice-water and extracted with chloroform. The chloroform extract was evaporated, and the 
resulting hydroxy ketone, a Formula VIII compound, immediately dissolved in 250 ml. dimethylformamide. 
To this was added thiourea (7.57 g, I00 mmole) and the solution was brought to reflux. After 4 hours the 
solvent was concentrated to half of the original volume then diluted with about 100 ml water to precipitate 
the thione product, a Formula (IX) compound. 

75 The above prepared thione (0.79 g, 2.5 mmole) was suspended in 25 ml dimethylformamide and 
sodium hydride (2.6 mmole) was added. Salt formation was allowed to proceed at room temperature for I/2 
hour at which time l-bromo-2-chioroethane was added from a syringe and the solution was stirred overnight 
under an argon atmosphere. Solid anhydrous potassium carbonate (0.55 g, 4.0 mmole) was added to the 
reaction mixture and the reflux was initiated for 3 hours. Dilution of the dimethylformamide solution with ice- 

20 water to I00 ml caused precipitation of the organic products to afford the titled Formula (IC) compounds 
which were separated by chromatography on silica eluted with methanol-methylene chloride (2:98), then a 
second column with isopropyl alcohol. The 5-(4-pyridyl) product (0.05 g) eluted before the 6-(4-pyridyl) 
product (0.03 g) in the second column. 

25 

EXAMPLE. 8 

5-f4-pvridvl)-6-(4-(pvrrolidin-l-vhphenvh-2.3-dihvdroimidazof2.l-b1thia2ole. Formula (IC) compound 

30 a) 6-(4-pvrrolidin-hvnphenvn-2.3-dihvdroimidazor2.i-b1 thiazole. Formula { K } compound 

To 250 ml of pyridine dried over potassium hydroxide was added 50 g (0.37 mole) of p- 
aminoacetophenone and 39.6 g of acetic anhydride. After, one and a half hours of stirring at room 
temperature, the solution had become a thick suspension of a white solid. Filtration and drying gave 44 g of 

35 p-acetamidoacetophenone. This solid (44 g, 0.25 mole) was then suspended in 500 ml methylene chloride 
and treated with 44 g of bromine (0.275 mole). The reaction was allowed to proceed overnight whereupon it 
was stripped and dried under high vacuum, then suspended in 200 ml absolute ethanol and treated with 60 
g 2-aminothiazoline (0.59 mole). The reaction was stirred for 2 days then stripped, taken up in water and 
extracted with methylene chloride. The organic phase was washed with water, brine and was dried with 

40 sodium sulfate. Flash column chromatography with 2% methanol/98% methylene chloride gave 10.2 g - 
(0.039 mole) of the Formula ( K ) compound, 6-acetamidophenyl-2,3-dihydroimidazo[2,l-b]thiazole. 

The amide described above (10.2 g, 0.039 mole) was refluxed in 200 ml of 6N hydrochloric acid for one 
hour, cooled, neutralized and extracted with methylene chloride. The organic layer was washed with brine, 
dried over sodium sulfate and evaporated to give 6.8 g of the Formula ( K ) compound 6-aminopheny 1-2,3- 

45 dihydroimidazo[2,l-b]thiazole. 

To 6.8 g (0.034 mole) of the amine described above in 150 ml of dry dimethylformamide was added 8.4 
g (0.039 mole) 1,4-dibromobutane and 15.5 g potassium carbonate (0.112 mole). The reaction was stirred at 
room temperature overnight, the dimethylformamide removed under high vacuum and the residue flash 
chromatographed on silica with 3% methanol/97% methylene chloride to give (after recrystallization from 

so methanol) 0.88 g of the title Formula ( K ) compound, m.p. 2I8-220°C (dec). 



b) 5-(4-pvridvn-6-f4-(pvrrolidin-l-vl)-phenvn-2.3-dihvdroimidazor2.1-b1thiazole, Formula (IC) compound 

55 The tertiary amine prepared in Example 8(a) above (4.0 g, 14.8 mmole) was suspended in methylene 
chloride (100 ml) and 3.58 ml pyridine was added. The mixture was cooled to 0°C (ice bath). To this cooled 
solution was added ethyl chloroformate (4.73 g, 5.34 ml, 44 mmole; in 5 ml methylene chloride) dropwise 
over one hour. The solution was stirred at room temperature for one hour then heated to reflux for ten 
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mimrtes. The solubonwas then cooled, L2 ml pyridine added, then dropwise ethyl chloroformate (I.6 g I48 
mrnoie) was added. The solution was heated to relax for 5 minutes. The solution was cooled and poumd 

3 ° 5 r m r^L m r re t.?* 0 ** methyiene chioride and *• organic ^ •»«•«■ 

(3 50 ml) The methylene chlonde was then stripped to afford the Formula (IV) compound. Decalin (20 ml) 

ZcT4s^T ow T y sulfur (a488 9 - ,4 - 8 mmo,e) "* *« m ^ ***** Wh-SJSS 

.u^ u , ? 7,16 reaCtl0n m,Xture was tnen diluted witn methylene chloride (250 ml) and extracted 
TbT^SSS^'^ aCWiC ' ayer ^ ^ b3SiC WHh S0 » d Podium 'carbonaltnl 
Ld^ih 2! methy i ene Ch ' 0nde (5,2 °° m,) - ^ 0r9anic ,aver was dried - »en concentrated. 

£ ?JSS J * 7 °" S, " Ca ■ *** eiUt6d With m ethanol:methylene chloride (258) to give .24 g o 
the titled Formula (IC) compound. y 9 

EXAMPLE 9 

§*bfe5Bh^^ c ._ 1[h R rnmmi 

A solution of 1.008 g (6.38 mmoles) of potassium permanganate dissolved in 100 ml of water was added 

b]th.azole in 200 ml of water containing 0.935 g of concentrated hydrochloric acid Each droo of 

oreSrr 38 deC °'n d instantaneous 'V- After compete addition J Jpem^anS'the 

preciprtated manganese ti.ox.de was dissolved by passing sulfur dioxide thru the mitfura The reTuWno 
||qu.d was neutralized with 5% aqueous sodium hydroxide solution and extracted wTm^yiene S 
The extract was washed with water, brine, and evaporated giving 2.6 g of crude orodud TfS ^ rhmmloo 
raphy on with 2-5% methano.methy.ene ^ 

EXAMPLE 10 

5,64Di S (4.c Y anophBnYl).2,3^ihvr1roimir1azor2.l-bTthi a7 n l P | Fn rm .., a ^ 3^3^ 
a) 2-Oxo-l.2-d.74-cv a nnr.hPn Y i| 0 thon 0| Formula QQ compound 

in m°J f' U ! 0n °L 2S 9 ° f P^J^waWehyde in 50 ml of ethanol was added 5 g of potassium cyanide 
1J, k J Ik W3S hSated at ref,UX ,or 1 hr ' cooled - and *e crystalline prodS wasTS 

^p^ToS.? 3 " 0 '- ReCrySta, "' 2ati0n ^ «* ^ *«" " ■ - ^paT^ 



b) l-Bromo-2-oxo-l t 2-di(4-cvannnhenvh a th a n fl , Formula /XI) nnmp^H 

(a) anTfi' 8 2 n 9 ° f f-e^'(4<yano P heny.) ethane, prepared as described above in Exampte 10 - 
(a), and 17.2 g of cuprous brom.de in 500 ml of ethylacetate and 500 ml of chloroform was refluxedfo 3 M2 
hours. The morture was cooled, filtered through celite and the filtrate was evapTrate^ 

[TZlZTT T ethy ' aCetate ' W3Shed With Water > dried ^er magnesium sulfate an ev^ra^ed 
to dryness. The res,due was triturated with ether to afford a crystalline product which waTrec.32d 
from methanol-ether to afford the part (b) title compound. 3.9 g. mp. 167-170- 'ecrystall.zed 
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c) 5.6-bis(4-cvanophenvl)-2,3HJihvdroimidazof2J-b) thiazole. Formula (IC) compound 

A mixture of 3.8 g of l-bromo-2-oxo-l,2-di(4-cyanophenyl)ethane, prepared as described above in part 
(b) and 3.8 g of 2-aminqthiazoline in 70 ml of dimethylformamjde was stirred at room temperature for 18 
5 hours. The reaction mixture was diluted with cold water, and the precipitated product was filtered and dried 
in vacuum. The material was suspended in 200 ml of toluene, I25 mg of p-toluenesulfonic acid was added, 
and the mixture was refluxed for 2 hours with removal of water. After cooling, the crude product was filtered 
and recrystallized twice from acetic acid to afford the part (c) title compound, I.3 g, m.p. 255-260°. 

w 

EXAMPLE II 

6-(4-(l-Propvlamino)phenvlV5-(4-pyridvn-2.3-dihvdroimida2or2.l-b1thia20le. Formula (IC) compound 

75 a) 6>(4-N-propylacetamido)phenvl-2 t 3-dihvdroimidazor2J-b1 thiazole. Formula ( K ) compound 

6-acetamidophenyl-2,3-dihydroimidazot2,l-b]-thiazole (1.0 g, 0.0038 mole), prepared as described in 
Example 8 t was suspended in 25 ml dry dimethylformamide, and sodium hydride (50% in oil, 0.21 g, 0.0046 
mole) was added. The suspension slowly dissolved and after stirring at room temperature for 30 min., n- 
20 propyibromide (.522 g, 0.0042 mole) was added to the reaction. The reaction was heated to 80°C for one 
hour whereupon the dimethylformamide was removed under reduced pressure. The residue was then flash 
chromatographed (5% methanol/95% methylene chloride) to give 0.6 g of 6-(4-(N-propylacetamido)phenyl)- 
2,3-dihydroimida20[2,l-b]thiazole (Formula ( K ) compound) (TLC: R f » 0.31, silica, 2.5% MeOH/97.5% 
methylene chloride). 



b) 6-(4-(l-propvlamino)phenvl>'5-(4-pvridvl>*2.3-dihvdroim}dazor2.l-b]thiazole. Formula (IP compound 

The N-propylacetamido Formula ( K ) compound (0.60 g, 0.002 mole), prepared in Example lla above. 

30 was then suspended in methylene chloride (10 ml) and dry pyridine (0.47 ml, 0.006 mole) was added. The 
suspension was heated to aid in dissolving the solid, then cooled to ice-bath temperature. Ethyl chlorofor- 
mate (0.72 ml, 0.648 g, 0.006 mole) in 2 ml methylene chloride was added dropwise to this mixture over a 
one hour period. The solution was stirred at room temperature for one hour and then heated at reflux for 10 
min. The reaction was then cooled to 10 °C and an additional equivalent of pyridine (161 ul) and ethyl 

35 chloroformate (240 u\) was added. After heating at reflux for 10 min., the reaction was left to stir at room 
temperature overnight. The reaction was then washed with water (3 x 100 ml) and the organic layer 
stripped, then decalin (5 ml) and sulfur (0.063 g, 0.002 mole) were added and the mixture was heated to 
170 °C. This temperature was maintained for one hour. The reaction was then diluted with methylene 
chloride and extracted with a 12% hydrochloric acid solution. The acidic layer was basified with solid 

40 potassium carbonate and then extracted with methylene chloride. After treating with brine and magnesium 
sulfate, the methylene chloride was removed, and the residue was flash chromatographed with methylene 
chloride containing 0 to 10% methanol as eluant to give 0.2 g of a Formula (IC) compound , 6-(4-(N-propyl- 
acetamido)phenyl)-5-(4-pyridylh2,3-dihydroimidazo[2,l-b)thiazole (TLC: R ( = 0.22, silica, 5% MeOH/95% 
methylene chloride). 

45 The N-propylacetamido Formula (IB) compound (0.10 g, 0.26 mmole) was refluxed in 10 ml of 6N 
hydrochloric acid for one hour, cooled, neutralized and extracted with methylene chloride. The organic layer 
was washed with brine, dried over sodium sulfate and evaporated to give 0.082 g of (6-(4-(N-propylamino)- 
phenyl)-5-(4-pyridyl)2,3-dihydroimidazo[2,l-b]thiazole, (Formula (IC) compound), as a glassy material (TLC: 
R ( = 0.35, 8% MeOH/92% methylene chloride, MS indicates presence of title compound, (Mt+H)+ at 337). 

50 



55 
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5,6-Bisf4.p Y ridvl).2,3-dihvriroimidazo(2^btfhi a 7nte Fhm,.d. Qffj 

I0 g (0J0 mote) of 4-pyridine carboxaldehyde was slowly added to a solution of 7.6 g (0.I mole) of 
th.ourea and 2.0 g (0.03 mole) of potassium cyanide in 50 ml water at O'C. The solution was stirred at 0'C 
ZJZ^'^ T * f"!?" 1 tem Perature overnight. A yellow precipitate of 4-pyridoin formed, which 
was filtered, dned and used without further purification. 

A mixture of U g (5.4 mmoles) of the 4-pyridoin. prepared as described above, and 0.7 g (9.2 mmoles) 
of the thiourea was heated in 20 ml of dimethylacetamide at reflux for 6 hours. 4.5-Bis-(4-p y ridyl)-2- 
mercapto.midazole. a compound of Formula (IX). precipitated after dilution with water ~~ ' 

m ^ rt THTf^ i ( ! l i mm ° leS) ° f the ^e^Pto'^azole described above in 50 ml of dimethylfor- 
mam.de was ; treated wrth 1.64 g (11.5 mmoles) of l-bromo-2-chloroethane. and stirred at 100'C for I hour After 
, u a SeC ° nd 164 9 0f *™ dihaloethane. the reaction mixture was heated at I20"C for an 
m^^Z r then cooled 4.2 g (30.4 mmoles) of powdered potassium carbonate was added and the 
mixture heated to reflux for one hour. The reaction mixture was concentrated in vacuo to 40 ml. diluted with 

ct^L eXtracte t int ° methy ' ene Ch, ° ride - ^ ° r 9 anic phase was ^^efsodium caZtfeS 
EvZ2 ftn^' 6 r6SidUe W3S C0 ' Umn chram ^8raphed on alumina and eluted with chloroform 

5S^5SS5S? an oil which crysta,,i2ed on tta * n wrth ether t0 afford *• * te Fomute - 



\MPLE 13 

3-(4.Pyridyl)-2-f4-methoxvphBnvn-5.6.7.a-tetr a hvrtrn i n ,id a20 ri.2. a WHin 0 | f^,„o „g compound! 

a) 2~(4-methoxyphenvlVHR7fl-t6tr a hvrimimiri ^on.2-a1nvririinA | Fnrm,.i a compound 

- A solution of 15.3 g (0.071 mole) of 25% (by weight) sodium methoxide in absolute methanol was added 

• ;^ran s ?rb n ath of i 9 r 74 , moie> of "t**™* ******* * « m. ssejzssz 

chilted n an ice bath. The solvent was removed jn vacuo, and the resin dissolved in 40 ml of chloroform 
Th,s solution was added dropwise under argon to a stirred solution of .7.4 g (0.074 mole) 

n^T ce ? h t e r e in 150 mi of dry chioroform at ,5ec - After addi « on - *• ^lution i?isn? 4 

Sf£lE?2 te : pe Ti and C ° nC8ntrated * «» ™» «as dissolved in a mnSmourt 
o I Talr n r ^ 6ther addBd 10 ^ 3 h6avy ° i,y ,ayer - The W*»t was decanted. andTe 
o.l layer dned of solvent jn vacuo to afford a compound of Formula (H). This residue was dissolved ina 
minimal amount of hot water and the stirred solution heated on a steam bath under argon ^ ^0^ On 

tZS^i J! tT^J ° r9an,C ' ayer W3S dried over DOtassium carbonate, filtered and con- 
centrated m vacuo. The soi.d was triturated with hexane and air dried to give the titled product, mp 124^26 



^SS nVH 4-dihyri r o^pv ri dv l V ? - f 4.mothox Y pheny l ).S6 7 g^gim^ ^pyridine 



nrJ^T, 2 HJ, J ( "- 8 rnm0l8S, ° f 2 -< 4 - methox yPnenyl)-5.6.7.8-tetrahydroimida 2 o[l,2-a] pyridine 

mlv^hS EXamP ' e ' 3(a) ab ° Ve ' and ' 6 - 84 9 (2 * 3 mmoles > of d ^ Py^ine in 30 ml of d^ 

ST y 77 a m TiT^T dr0PWiS8 ° V8r ^ h ° UrS * an * tant ^P 8 ^ 6 in a 

with 7.7 g (71 mmoles) of ethyl chloroformate. After 48 hours, another 3.84 g (35 4 mmoles) of ethvl 

chloroformate was added over 2 hours. The mixture was stirred overnight, pourec ^ intoTe wl Lr m ade 

hvd ochiSc ST"? int ° ri methy,ene chtori *>- The organic phase was Legally waTed S oTn 

h aqUe ° U ! P ° taSSiUm Carb ° nate S0,Uti0n ' dried over sodium 5Ulfa * and stripped 
in vacuo to afford the titled compound as a resin. 
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c) 3-(4-Dvridvl-2-(4-methoxvDhenvh-5.6.7.8-tetrahvdroimida2or 1,2-alpvridine. (Formula (\C) compound) 

2.7 g (7.1 mmoles) of the compound prepared as described in Example 13(b) above, was heated with 
stirring in 25 ml of decalin under argon. Upon reaching 100 °C, the solid dissolved, and 0.34 g (10.7 

5 mmoles) of sulfur was added. The mixture was heated to 160° C for 30 minutes and another 0.34 g (10.7 
mmoles) of sulfur added. After another 45 minutes, the reaction mixture was cooled, diluted with 25 ml of 
petroleum ether and extracted with acetonltrile. The acetonitrile phase was separated, and concentrated jn 
vacuo to a resin. The resin, dissolved in methylene chloride, was extracted with 3 N hydrochloric acid and 
the aqueous acid layer treated with chloroform and 5% sodium carbonate solution. The chloroform layer 

w was dried over anhydrous potassium carbonate, concentrated in vacuo , and chromatographed on silica, 
eluting with chloroform: ethyl acetate (1:2), containing 2% methanol. Evaporation of the solvent gave an oil 
which was crystallized from toluene-hexane to give the titled product, mp 136.5-138° C. 



75 EXAMPLE 14 

2-(4-FluorophenYl)-6 t 7-dihYdro>(5H)-pYrrolo1l t 2-a1imida2ole ! Formula (E) Compound 
Method A. 

20 

(a) 2-Chloro-Nfluorophenvl)-ethanone. Formula £D) compound 

A 12 L round bottomed flask was equipped with a thermometer, mechanical stirrer, Claisen adapter, 
addition funnel, and reflux condenser surmounted with an hydrochloric acid scrubber. The flask was 

25 charged with 768.82 g (8.0 mol) of fluorobenzene and methylene chloride (3200 ml). The stirred solution 
was cooled to 5°C. Solid anhydrous, aluminum chloride (1166.0 g, 8.74 mol) was added to the flask. The 
addition funnel was charged with chloroacetyl chloride (640 ml. 8.0 mol). Chloroacetyl chloride was added 
to the reaction over I hour, keeping the temperature below 15 °C by cooling in an ice bath. The reaction was 
exothermic, and hydrochlonc acid gas was evolved. When addition was complete, the addition funnel was 

30 charged with a solution of 600 ml concentrated hydrochloric acid diluted with 2400 ml ice water. This was 
carefully added to the reaction vessel, so that the temperature did not exceed 30°C. The first 1000 ml was 
added over I hour; the rest over another hour. After all solids were dissolved, the two phase solution was 
transferred to a 12 L separtory funnel. The layers were separated. The aqueous layer was washed with 
2 X 800 ml methylene chloride. The combined organic layers were washed with 1500 ml 5% aqueous sodium 

as bicarbonate, and 1000 ml brine, dried over 50 g magnesium sulfate, and filtered. 

A 12 L round bottomed flask was charged with the methylene chloride solution, along with 4000 ml of 
ethanol. The thermometer and distillation head were attached to the flask. The stirred solution was heated 
until a constant temperature of distillate (80 °C) was reached and maintained. Approximately 6800 ml solvent 
was removed. The remaining solution was allowed to cool, subsequently forming crystals. The crude 

40 product in ethanol (approximately 2000 ml) is ready for use in the next step. 



b) 2-/4-FluorophenvlV6.7-dihvdro-(5HVpyrrolori.2-a1imidazole. Formula (E) compound 

45 A stirred solution of 15 g (87 mmoles) of 2-chlor6-4-fluoroacetophenone in 75 ml of SD 30 alcohol was 
treated at 25° C with 10.65 g (104 mmoles) of 2-iminopyrrolidine, resulting in an exothermic temperature rise 
to 40 6 C. After stirring for one hour, approximately 75 ml of ethyl acetate was added, and the mixture was 
extracted with dilute hydrochloric acid to dissolve the precipitate. The aqueous acidic extract was separated 
from the organic phase, adjusted to a pH between 4 and 5, and heated on a steam bath for 24 hrs. The 

so solution was adjusted to pH 2, extracted with ether, brought to pH 8, and extracted with i methylene chloride. 
The basic organic phase was chromatographed on silica, eluting with 4% methanol in methylene chloride. 
The residue obtained on concentration of the pooled fractions was recrystallized from carbon tetrachloride, 
mp 137.5-139 °C. 

55 

Method B. 
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(a) K4.nuor 0 phfin Y l).P-(P-iminnpyrrolidi n-l- Y |) ft th a nonR hydrochotorids. Fnrm„. a ^^r^^ 

a in A ™ T T, S °!f 0t l ° f 37 ' 3 g (2 ' 6 mmoles) of 2-ch'orol-(4-fluorophenyl) e thanone of Example 14(a) Method 

5 ?238 mnTo \1« To ° ^J" 3 m9than ° WCe ^ betVyeen ,5 - |8 ° C ' — freated ««h a solZ JSfJ 
s (238 mmoles} of ^minopyrrolidine in 50 ml of chloroform at such a rate as to maintain the temoeratorerf 

ZZ T Ct, °" h m,xture - After 30 addi «<™' 2 "ours, the mixture was triturated with 300 ml dXTe he° 

23 TIT. (CmZCS™ - recryst * ,i2ed from ^ to - - «3S X 

TO 

(b) 2-(4-nuorophenyl)-fi7-f1ihvdro-f5HVnvrrnin n^ftnidazote. Pnrm„ la fB Compound 
EXAMPLE IS 

20 

&4tea^^ Fprmnln fir) ComeouM 

tefaTfdtowe! ? 2 hn Wem 'S t f dthS freatment with Py ridine ethyl chloroformate repeated as 
Derore, toilowed by a 24 hour period of stirring. After 3 more treatments as described ah™* th« JT-t 

Method A. 

0 5 g (1.4 mmoles) of the Formula (F) product described above was heated with stirrino in 5 ml of 

SSZ?^^ ° f °-° 6 9 (L8 m ™' es > - led LS 

me mixture heated to 165 C until starting material was consumed. The cooled mixture was filtered and the 

solid washed with petroleum ether and dissolved in chloroform-ethyl acetate to, lZ$£? 

sszs atr ch h T at ° 9raphed ° n si,ica - Bution -L^niir^ra^r 

S SET ttYoZSZZS^ - "~ *" — ~de^e 
Method B : 
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sodium hydroxide and extracted with methylene chloride. The resulting organic phase was dried over 
anhydrous potassium carbonate and the solvent was removed in vacuo . Two recrystallizations from toluene 
gave the Example 15 title product, mp I65-I66°C. 

5 

EXAMPLE 16 

3-(N-ethvloxvcarbonvl-l.4-d^ 
imidazole.Formula (F) Compound 

70 

a. 2-(4-Methoxvphenvl)-6.7-dihvdro-r5H1-pyrrol6 fl.2-a1imidazole. Formula (E) Compound . 

To a solution of 6.8 g (29.7 mmoies) of 2-bromo-4'-methoxyacetophenone in 50 ml of chloroform was 
added a solution of 5 g (59.4 mmoies) of 2-iminopyrrolidine in 30 ml of chloroform with chilling. After 4 
75 hours of stirring at 25 °C, the solvent was removed in vacuo . The residue was dissolved in water, the pH 
adjusted to 2.5 and the solution heated on a steam bath under argon atmosphere for 8 hours. The cooled 
solution was adjusted to pH 6. The resulting precipitate, filtered, washed with water and dried in vacuo to 
afford the titled compound, mp II6-II7.5 °C. 

20 

b. 3-(N-Ethvloxvcarbonvl-l,4-dihvdro-4-pyridvl)-2 -(4-methoxvphenvl)-6.7-dihvdro-r5H1-pvrrolon.2-al- 
imidazole. Formula (F) compound 

A stirred solution of 2.8 g (13.1 mmoies) of 2-(4-methoxyphenyl)-6,7-dihydro-[5H]-pyrrolo[l,2-a] imidazole, 
25 prepared as described above, and 6.2 g (78.4 mmoies) of dry pyridine in 30 ml of dry methylene chloride 
was treated dropwise over I hour -at 5 °C under argon atmosphere with 4.25 g (39.2 mmoies) of ethyl 
chloroformate. After stirring for I hour an additional 3.1 g (39.2 mmoies) of pyridine was added, followed by 
2J5 g (19.8 mmoies) of ethyl chloroformate added over 2 hours. The mixture was stirred overnight at 25 °C, 
then poured into ice water made alkaline with sodium carbonate and extracted with methylene chloride. The 
30 organic phase was sequentially washed with 0.2 N hydrochloric acid, water, and aqueous potassium 
- carbonate solution, dried over sodium sulfate and stripped in vacuo to afford the titled compound as an 
amber resin. 



35 EXAMPLE 17 

2-(4-methoxYphenYl)-3>(4-p Y ridYl)>6 t 7>dihYdro-f5HVpYrrolo fl,2-aTimidazo)e, Formula jl£l Compound 

4.1 g (11.2 mmole) of the named compound described in Example 16, prepared as described in Example 
40 16, was heated with stirring in 25 ml of decalin under argon. Upon reaching 85 °C, the sojid was dissolved, 
and 0.468 g (14.6 mmoies) of sulfur was added. The mixture was heated to 165 °C and another 0.235 g (7.3 
mmoies) of sulfur was added. After another 45 minutes, the starting material was consumed, and the cooled 
reaction mixture was diluted with 25 ml of petroleum ether and filtered. The filtered solid was washed with 
additional petroleum ether, dissolved in chloroform-ethyl acetate and chromatographed on silica. The 
45 material eluting with 8 to 25% methanol in chloroform-ethylacetate (1:1) was concentrated in vacuo and 
recrystallized from toiuene-cyclohexane to give the desired Formula (IC) compound, mp 157.5-158.5 °C. 
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EXAMPLE J8 

3-Bromo.2-(4-fl l jorophenylH?,7-dihvdr t >f5HT-nvrrnl 0 ri,2- a ].imiri a7 nte Fnrm..i 3 (& Compound 

A stirred solution of I00 mg (0.50 mmole) of 2-{4-fluorophenyIK,7-dihydro-[5Hhjyrrolo[l 2-alimidazole 
prepared as described in Example ,4. was treated dropwise with a solution of 90 i mg ffl 56 mmS 5 

s n : n 'd n „L m oir y,ene rr- After 45 minutes - *• so,u « on w - m ^ 1 1% zii 

2 d " ed ° rgan,CS over "hydrous potassium carbonate. The solvent was removed in vacuo and 

H-C fdec" 6 ^ reCrySta,Hzed fr0m «*" tetrachloride-hexane to give the desired titie produf^p 2 



EXAMPLE 19 



2 ; 3-Bi S (4.fluo r r,phenylH?,7-dihvdro-5H-ovrrol n ri 9-al.im.H^i. Forrayla QCJ compound 

a) 4.4'-dt-fli in rnrf 0 cnv Y h orr ^ n| Fnrm , ,, fl 

Sf >««S!L? r ° Und b ° tt0rned f,3Sk equipped with 3 me chanical stirrer, condenser with drying tube and 
solid addition apparatus was charged with a solution of 17.2 g (0.1 mole) acid chloridel 12^ tc IS <rrtZ 

h°oride en S? ^ ° f methy ' ene Ch '° ride - T ° "* SO,Ution was JffS moiei a.iT,um 

r~S" ^ ° n J " ,XtUre W3S heated to ref,ux for 1 h°" and then cooled to room temperate Z 
.nn ^ the " PM int ° 3 b8Btar Containin 9 40 ml ° f concentrated MrccS^Td 12 

about 100 g of ,ce. The resulting mixture turned purple. The organic portion was sepaS^nl ^aSL^ 
phase .extracted twice with methylene chloride. The organic layers w'ere conZS^S!^^ 
with 2.5% aqueous sodium bicarbonate, three times with water anw *r«J ~ u * inree I,mes 
sulfate. Solvent was removed under reduceo p^Tto^ 7£Z£" °~ 

~* *! teSU>bng Pr ° dUCt WaS freated hot diethyl ether and cooled in the freezer The lioht m nk 
exti^ts were collected via vacuum filtration and air dried to afford .0.65 g of the d£S JZp^ 

b) 2-Brom 0 -l.2-di-f4-flunmnh ft n Y i } otf,^^ Q QlIimoaM 

c) 2 t? .Bis(4.fl„orophen Y l).6,7.dihvdro-SH. P vrr nl nrrP- a1imi H a ^ la &w ...„ fr] rj}nmm 

m no A «r iXtU ,? 7 1°-° 9 (0 -° 322 mol) 0f 2 - bromo -^-di(4-fluorophenyl)ethanone of Example I9ft» and 8 1 n 
Lf r" -7 2iimin °P«iha .00 ml of dry dimethylformamide was 

55SHS == =• - ~ ' " — srsSS 

SllaTc^^nH m * ena ' was crystallized from methanol with charcoal and water to givTthe 
Formula (IC) compound as a white solid; 4.05 g (42.4%), mp 155.5. -I57»C. . give me 



UTTLLTY EXAMPLES 



wemutV 0 ^ 9 *T ^ "** m U$ed ' they were male Ba,b/C «■*» (20-28 g) and where rats 
In the following examples, reagents used were employed as follows: 9 matched. 
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Auranofin, phenidone, indomethacin, naproxen, and ibuprofen were each used as the free base. The 
compounds of Formula (IA) were used either as the free base or in the appropriate salt form. Levamisole 
was used as the hydrochloride salt. The compounds were homogenized in 0.5% tragacanth. Compounds 
were administered by gavage at the indicated dose in a final volume of 10 ml/kg. Nordihydroguaiaretic acid - 
5 (NDGA) was solubilized in dimethylacetamide and diluted with olive oil for subcutaneous administration. 

For in vitro experiments, compounds were dissolved at appropriate concentrations in ethanol or DMSO - 
(dimethyisulfoxide) (final concentration 1.0%) and then diluted to final concentrations using the buffers 
indicated in the text. 

10 

I. METHODS 

Mouse Carraaeenan Peritonitis 

75 Mice were pretreated with either the test compound or vehicle one hour before the intraperitoneal 
injection of a l.0% carrageenan suspension in saline (0.2 ml/mouse). Mice were sacrificed by cervical 
dislocation two hours after injection, and 3.0 ml of phosphate buffered saline, without Oa** or Mg**, was 
injected into the peritoneum. Following massage, a 2.0 ml aliquot of the lavage fluid was removed, and the 
total cell count determined on a Coulter counter and differential cell count determined by microscopic 

20 examination of Giesma-stained slides. Data is summarized in Tables I-4. 



Arachidonic Acid-induced Mouse Ear Inflammation 

25 Arachidonic acid in acetone (2 mg/20 ul) was applied to the inner surface of the left ear. The thickness 
of both ears was then measured with a dial micrometer one hour after treatment, and the data were 
expressed as the change in thickness (lO -3 cm) between treated and untreated ears. 

Test compounds were given orally in 0.5% tragacanth at the times indicated in the text prior to the 
topical application of arachidonic acid. 

30 Parenteral administration of compound was accomplished by subcutaneous injection of solution as* 
indicated Data is summarized in Tables 7 and 7A. 



Arachidonic Acid-Induced Rat Paw Swelling 

35 

After determining pretreatment paw volumes by plethysmography by the method of Webb and 
Griswold, J. Pharmacol. Methods . j2, I49-I53 (I984), rats were given test compound or vehicle one hour prior 
to the subplantar injection of 0.I mi of I mg/ml arachidonic acid. Paw volumes were then remeasured and 
compared to pretreatment values and the increase in paw volume was expressed as mean values ± S.D. 
40 Data is summarized in Table 6. 



Carraaeenan and Arachidonic Acid-Induced Air Pouch Inflammation 

45 Rats were shaved on the dorsal flank, and then injected subcutaneously one day later with 20 ml of air 
to form a defined pouch, by the method of Sedgwick et al., ^ Pathology . j4l, 483-495 (I983). The air pouch 
was reinflated as necessary over the next 6 days. To assay anti-inflammatory activity, animals were treated 
orally with test compound or vehicle (10 ml/kg) one hour before injection of 2.0 ml of a 2.0% carrageenan 
suspension containing 200 units/ml penicillin and I00 ug/ml streptomycin into the air pouch. In other 

so experiments, 5 ml of 0.1% arachidonic acid in 0.2 M bicarbonate buffer was ..ijected two hours after drug 
treatment. Animals were sacrificed using CO* three hours after instillation of irritant. The exudate was then 
aspirated from the pouch and neutrophil count and differential cell count were measured. 
Data is summarized in Table 5. 

55 
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P_GEi Production bv Peritoneal Macrophages 



Mice were .njected intraperitoneally with 350 ug Corvnebacterium parvum and the peritoneal exudate 
eel population was harvested I2-I4 days .later by peritoneal lavage with cold phosphate-buffered saline, and 
resuspended in Eagles mmimal essential medium supplemented with 5% fetal calf serum. The recovered 
ceHs, representing 95% macrophages as determined by morphology, phagocytic capacity and reactivity 
ZL, maCr ° phage " Specific monoclonal antibody [Koestler et al. t Prac, NatL Acad, ScL USA 81 4504 - 

Sto? ^ P ' aCed We " S ° f 24 " we " microtiter p,ate (I0 ' 06,15,900 ^ •*» allow ed to adheTTfoTl hour at 
SLSi ^P 0 ""^ were added <W» «*0 to bring the final volume to 1.0 ml. Upopolysaccharide (5 
ug/ml) was then added to stimulate PGE 2 synthesis. After incubation at 37'C for 2 hours ceS-free 
supernatants were harvested, placed in polypropylene tubes and frozen at -20-C until assayed for their 
PBE 2 content us.ng a commercial radioimmunoassay kit. Data is summarized in Table 10 IC is the 
concentration that inhibits 50% of control activity. 

As_say of 5-Liooxvoenafift and Cvclooxvaenase Activities 

The activities of these enzymes in extracts of RBL-I cells were assayed using the method of Jakschik 
^J^fto XL 51-52 (.980). RBL-I ce.ls were obtained from the American" Type Sire CoS 0 „ 

htt Z KT?*™,* 9r ° Wn 8t 37 ° C (5% C0 ' in air) in SDinner cultura in M ^M supplementi^mTo-/" 
heat maebvated fetal calf serum. Harvested cells were washed with 50 mM sodium pLpha e tX pH 

nL^T^ EDTA ^ ° J% 9e ' atin> resuspended in *- buffer (5 « ,0' cells^dlreS^ 
at oro^T^T 9 f ^ 8t 750 PSi f0f 10 mia ^ br0ken Ce " «*«* -as then cenSgS 
ml^'nf ? ho 9 ^ . ^ * 8 su P ematant oentrifuged at 100.000 ■ g for 60 minutes. Aliquots (025 
w2 225 Z^IT Preincubated with » wit "out drugs for .0 min. after which .0 ul Gael, (50 mM) 

was 25 1 rsnr,m rea ^ 0n . W ^^ ated Wi * " U ' ° f " mM 3rachidonic acid - , -" C < fina ' concentration 
was 25 mM specrfic activrty 20.000 dpm/nmole). After incubation for 3 min at 37'C the reaction was 

onTc^tr in" addW ° n t ° f 2 V °' UmeS ( °- 5 ml) iCe 001(1 a ° etone «* *° sam P |a waa aliowed toCnSein^ 
to o?3 5 wHhTN, P f n0r t0 C T f T° n 3t ,,00 ° ■ 9 f ° r 10 min - 1,16 ^einized supernatant was adS 
to P H 3 5 wrth 2N form,c acd and extracted with 2 volumes of ice cold ethyl acetate. The extracted samotes 

ZL mc^Z ar9 ° n - rediSS °' ved in *»* *— - d -PPW to Whatinan LK5D 1 CctSj 
raphy (TLC) plates wh.ch were developed using the A-9 solvent system [organic phase of ethyl acetate-" 
2 ^^-tnmethy^ntene.-acetic acid: water (1.0:50:20:10)] described by HambeTg and S^uelsson J IS' 

a„ ^^""T 796 "^ 6 3,111 LTA * s y nthetase activiti es were further studied under the following conditions 
An add.tionai conjugation of the RBL-I supernatant was run at 100.000 ' g for 60 min 0 reToveTe 

s^ L7:TTTr SamP ' e inCUbati ° n W3S d0ne under «"»™ sSar to t3dt 

SS? fnder' tnes ' 1 ? "r^™™ 0 3Cid - , - MC - h0 ~ w ' with 30 incuba «°" of 5 m* 

?„h fr ucrc these f condlt,ons - only the 5-lipoxygenase pathway metabolites were detectable. The 5-HETE 

in hi h D «n 9 " in f dUC !l!^ tS ° n 6nzyme activities are doseribed-as the concentration of drug causing a 50% 
mh.b.t.on of metabohte synthesis (IC). Data is summarized in Tables 8. 8A. 9. and 9A. 

Experimental All^ir r=n^ p ^, lnri „ rori in Fema[e Lewjs Rafs 

^^1^ ° f f° mpound '• 5 -< 4 -Py" d y | )^-(4-fl"orophenyl)-2.3^ihydroimidazo[2,t-b]thiazole and in- 
domethacin on hmdleg paralysis in experimental allergic encephalomyelitis, hereinafter^ Induced h 
female Lews rats was evaluated according to the following protocol. EAE is inducedln Sma e (Ses 

S 0-/ a w?h 9 omr T7 injeCti ° n ° f ° J ^ ° f " ence P halit ^ emIorclSnfo 
f f t h o m 09 a n a te of gumea p>g spinal cord and mid-brain in 0.5% aqueous phenol and 
Freunds complete adjuvant (4 mg/ml killed, dried M. butyricum) into a hindpaw (left) footpad wZw 

tl^H 7 6Xh,bit ta " limpn8SS> hind,e9 weakness - and decreasa body height. By day 16 2," 
animals develop complete hindleg paralysis and exhibit a further decrease in body weight Any M 
which becomes P ara.yzed during the course of the experiment is considered to na^ devetoL Se 
whether or not the paresis is permanent. Test compounds are administered daily beg^n^ ^da^ 
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injection, for 19 days, exclusive of days 5, 6 12 and 13. Drug activity is determined by comparing the 
indicidence of EAE (paralysis) of the treated group with a control (vehicle) group. The level of significant 
difference between the treated groups and control groups is determined by a Chi-square test using a 2*2 
contingency table. Body weight changes from day 0 are also statistically compared to the control group 
5 using a Student "t" test. Data is summarized in Table II. 



LTC* Production by Human Monocytes 

10 The compounds of Formula (IA) were evaluated for their ability to inhibit the production of LTC 4 by 
human monocytes according to the following assay. Human monocytes were prepared from whole blood 
supplied by the American Red Cross. The blood was fractionated by a two-step procedure employing 
sedimentation on Ficoll followed by sedimentation on Percoll. The mononuclear cell fraction recovered was 
composed of 80-90% monocytes with the remainder of the cells being predominantly lymphocytes. The 

rs monocytes were plated at I * I0 6 cells per well in a Costar 24 well tissue culture plate and allowed to adhere 
for I hour at 37°C. Non-adherent cells were removed by washing. The cells were stimulated with I uM 
A23I87 calcium ionophore for 3 hours at 37° C to induce LTC4 production. When drugs were evaluated, they 
were added to the cells 30 minutes prior to the A23I87. Supernatants were collected, clarified by 
centrifugation and stored frozen at -20 °C until assay. The LTC* content was determined by using a New 

20 England Nuclear Leukotriene C-4 fH) RIA Kit as per instructions. Drug induced effects are described as the 
concentration of drug causing a 50% inhibition of metabolite synthesis (ICm). Data is summarized on Table 
12. 



25 II. RESULTS 

The Effects of Compound I on Leukocyte Infiltration into Inflammatory Lesions 

The effect of Compound I, 5-(4-pyridyl)-6-(4-fluoropbenyl)-2,3-dihydroimidazole[2,l-b]thiazole. on the 
30 infiltration of cells into inflammatory lesions was examined in several assay systems. As shown in Table I, 
the infiltration of polymorphonuclear leukocytes (PMN) induced by intraperitoneal injection of carrageenan in 
mice is reduced dramatically by oral administration of Compound I. The inhibition is dose-related, with an 
EDso of 43.9 mg/kg, p.o. Also, the leukotriene synthesis inhibitors phenidone (Table I), NDGA and 
dexamethasone (Table 2) were effective in inhibiting PMN infiltration in this peritonitis model. In contrast, 
35 the cyclooxygenase inhibitors indomethacin (10 mg/kg, p.o.) and naproxen (I00 mg/kg, p.o.), the organo-gold 
compound auranofin (2 mg Au/kg, p.o.) and levamisole (I00 mg/kg, p.o.) did not impair inflammatory cell 
infiltration in this assay system despite the use of near maximally tolerated doses (Table 3). Compound I 
also produced significant inhibition of polymorphonuclear leukocyte infiltration into rat air pouch inflam- 
matory lesions induced by carrageenan (Table 4). The reduction in PMN infiltration was accompanied by a 
40 relative increase in mononuclear cell counts. A reduction in the PMN count and the PMNrmononuclear cell 
ratio was also produced by phenidone (I00 mg/kg, p.o.) and a high dose of indomethacin (5 mg/kg, p.o.). 
Unlike the mouse carrageenan model, this assay system was sensitive to the anti-inflammatory activity of 
indomethacin. 

45 

The Effect of Compound I on Arachidonic Acid-induced Inflammation 

In order to help define the anti-inflammatory properties of Compound l, 5-(4-pyridyl)-6-(4-fluorophenyl)- 
2,3-dihydroimidazo[2,l-b]thiazole, inflammatory lesions were induced using arachidonic acid. As shown in 

50 Table 5, Compound I and phenidone significantly reduced PVi.1 and mononuclear cell infiltration into 
arachidonic acid-induced inflammation in the rat air pouch but indomethacin had no significant effect on cell 
infiltration. Further elucidation of the anti-inflammatory activity of Compound I was achieved in models of 
arachidonic acid-induced edema in mice and rats. The mouse ear edematous response to arachidonic acid 
has been shown to be sensitive to agents that inhibit both lipoxygenase and cyclooxygenase-generated 

55 mediators or that selectively inhibit lipoxygenase, but not cyclooxygenase, enzyme activity. The inflam- 
matory response induced in rat paws by arachidonic acid injection was inhibited signifi cantly by both 
Compound I and phenidone, but not by indomethacin (Table 6). Similarly, Compound I produced marked 
inhibition of the edematous response normally seen I hour after the application of 2 mg of arachidonic acid 
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to the ear (ED» of 9.5 mg/kg, p.o.). The anti-inflammatory activity of Compound I in this assay is greater 
ttian for phemdone (ED M = 44.0 mg/kg, p.o.) and for dexamethasone which was only moderately efEe 
The cyclooxygenase inhibitors, indomethacin (10 mg/kg. p.o.). ibuprofen (250 mg/kg, p.o.) and naproxen (100 
mg/kg p.o.) d.d not exhibit detectable anti-inflammatory activity in this assay, despite use at near maximal 

IrachSnt 08 ^' 6 2 Tab ' e 7A r8PreSentS reSUltS * teStin 9 0ther Com P° unds * SSKS 
arachidonic acid-mduced ear swelling assay. Such results indicate that the compounds of Formula (W 

exhjbrt inflammatory activity in an assay in which selective cyclooxygenase inhibLs do not 2 5 

.-J °I|f Ct!vely " 1,1889 findinas indicate *»* Compound I is a potent inhibitor of both the cellular and 
^ aofnrthT 5 ^- inf,ammation in rate ^d mice. These inflammatory responses were also inhibS 
by agents that mh.brt lipoxygenase activity but not by selective cyclooxygenase inhibitors. 

JM Effect of Compound I on Arachidonic Arid Metabolism 

oroduS ErTtTn?, T ™1™? 9enase P roduct - 5+,ETE . ^d the generation of the cyclooxygenase 
b?S£J2£- nr 030 156 distin9uished 38 shown by the inhibition of PGD, paction 

£w m , , 98neraf,on of ^ en2 V me P^ucts was inhibited, however, by Compound I with ic! values 
of 75 uM and .00 U.M for 5-HETE and PGD,, respectively. The effect of other compounds aTSSaK 

5T 2 5 * HETE iS PreSe " ted Tab ' e WhiCh indicates ** compounds of Formu^S *e 
X^duct 5 -" POXy9anaSe T aS * the* ability to inhibit' 5-HETE a ££££ 

Add ^ on u a lffP enments ^ing a soluble extract preparation of RBL-I cells containing only lipoxvoenase 
activrty (d,-HETE production by RBI-cells) confirmed the inhibitory effects of Compouno on^Sndd 
formation (KDs. * 7.5 uM> (Table 9). Indomethacin at concentrations up to 10-M was Eve 
arJS repr ! Sents testin 9 of impounds of Formula (IA) for their ability to inhibit 5-lipoxygenase 
activity. The results presented in Table 9A indicate that the compounds of Formula (IA) S£ss 5 

6SSZ SwTpX" 9 8CbVity " eVWenCed ^ ** t0 W — - 1 

The production of PGE, by inflammatory macrophages is inhibited by Compound I 5-(4-ovridvl«-/4- 
fiuoropheny.)-2.3^hydroimida 2 o(2..-b]thia 2 ole. Table .0). The .C, value of 0 7 uM S frTa^ ts 

- oTTm I TuT^HS n0n - Ster0idal anWnflamma ^ "buprofen ^d Zo^lZ 

- 0.5 UM and 1.8 uM. respecftvely) and higher than that of indomethacin (IC. = 0.04 uMrPhaWone' 
proved much less active in inhibiting PGEj production by inflammatory macrophages (lcT=TaM) 

g^l^^d I gn Hir^ Pa^ 

aHergTc TeZ^'^Tl!' ** ~ — « h — «"«- 



LTC4 Inhibition Assay 



h„ m »n '!! 5 ' compounds of Formu| a (IA) were efficacious in inhibiting LTC, production bv 

^l^tt- ^ se ? ta confirm the ° f <* *>™ia ?*) ? sssrs 2 

lipoxygenase pathway, as evidenced by their ability to inhibit LTC, a 5-lipoxygenase pathway product 
fi3r C;' 68 ' 1 J ™* h 7A not 311 com P° und * * Formuia (.A) signfficantiy inhibited alaSc aSSduced 

HEtH "rBU htoh soaa^f ^ ^ * * SW8 " in9 dW ^ * ZSSEZt 

°V R BW high speed supernatant (Table 8A). the production of di-HETE by RBL-I hioh soeed 

ZZTS ^ and/or the production of LTC - by human «*»«*»■« cw* 19 9 L S 

compounds are inhibitors of the 5-lipoxygenase pathway. '«canng mat sucn 
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TABLE 1. 

Infiltration of Polymorphonuclear Leukocytes into Sites of 
Carrageenan-Induced Inflammation 



Treatment 9 


PMN x 
(mean 


10- s /m1 
+ S.D.) 


• 

X Change 


Vehicle 


10.90 


+ 0.89 




Compound 1* 








1 UU 1T19 / t P • O • 


C . HO 




-77 b 


50 mg/kg, p.o. 


4.84 


+ 3.01 


-56 c ' 


25 mg/kg, p.o. 


7.92 


+ 4.15 


-27' 


Phenidone - 








200 mg/kg, p.o. 


0.66 


+ 0.53 


-94" 


100 mg/kg, p.o. 


6.97 


+ 3.81 


-36 d 


50 mg/kg, p.o. 


5.30 


+ 2.25 


-51 c 



Mice were pretreated with the compounds indicated one 
hour prior to the i.p. injection of carrageenan, and 
cellular infiltration was measured two hours later as 
described in the Methods. The data represent mean 
values (+ S.D.) derived from measurements on five 
animals in each treatment group. 

Statistically significant: P<0.001. 

Statistically significant: P<0.01. 

Statistically significant: P<0.05. 

Not Significant. 

5-(4-pyridyl)-6-(4-fluorophenyl )-2,3- 
di hydro i mi dazoC2 , 1 -b] th i azol e 



41 



0 231 622 



TABLE 2. Infiltration of Polymorphonuclear Leukocytes 
Into Sites of Carrageenan-Induced Inflammation 



PMN x 10~ s /m1 

Treatment 8 (mean + S.D.) % Change 

Experiment 1 

Vehicle, p.o. 19.8 + 3,2 

Oexamethasone 

50 mg/kg, p.o. 6.1 + 1.5 -69" 

25 mg/kg, p.o. 8.8 + 2.6 -55* 

12.5 mg/kg, p.o. 9.1 + 2.0 -54" 

Experiment 2 

Vehicle, s.c. 9.7 + 3.1 _ 
NDGA 

50 mg/kg, s.c. 5.7 + 2.1 4i« 



Mice were pretreated with the compounds indicated one 
hour prior to the i.p. injection of carrageenan, and 
cellular infiltration was measured two hours later as 
described 1n the Methods. The data represent mean 
values (+ S.D.) derived from measurements on 5 animals 
in each treatment group. 

Statistically significant at a P<0.001. 
Statistically significant at a P<0.01. 
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TABLE 3. Infiltration of Polymorphonuclear Leukocytes 

Into Sites of Carrageenan- Induced Inflammation 



Treatment* 

Indomethacin 
Naproxen 
Levami sol e 
Auranof 1 n 



Dosage 
mg/kg, p.o. 

10 
100* 
100 

2 (mg Au/kg) 



PMN x 10- s /ml 
(Mean + S.0.) 

8.20 + 2.65 
10.28 + 2.49 
5.88 + 2.70 
7.50 + 1.57 



1 Change 
-12 b 

■ 

-11" 
-37 b 
- 6" 



• Experiments were conducted using the protocol described 
In Table 1. The results represent mean values (+ S.D.) 
derived from measurements on 5 animals/group. Control 
values for these experiments ranged from 
7.8 ± 2.59 to 11.49 + 3.56 PMN x 10 _s /ml. 

b Not statistically significant. 
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TABLE 4. Carrageenan-Induced Cellular Infiltration 

into the Rat "Air Pouch." 8 



Exudate 

Volume Cellular Infiltrate (Total x 10' 6 ) 
Treatment (ml) PMN b MN C PMN/MN 

Ratio 



Control 1.8+0.8 6.3+4.0 2.8+0.7 2.21+1.09 

Phenidone 1.5 + 0.8 1.7 + 0.6 d 3.5 + 1.4 0.52 + 0.13 d 
(100 mg/kg) 

Compound 1* 1.0+0.9 2.6+ 1.3 d 5.5+3.8* 0.50 + 0.14 d 
(100 mg/kg) 

Indomethacin 2.0 + 0.5 2.8 + 0.7 d 4.0 + 0.8 0.69 + 0.19 d 
(5 mg/kg) 



* Cell Infiltration was measured 3 hours after Injection 
of carrageenan into a preformed air pouch as described 
in the Methods. The results represent mean values (+ 
S.D.) derived from measurements on 8 animals. 

b Polymorphonuclear leukocytes. 

e Mononuclear leukocytes. 

d Statistically significant at a P<0.01. 

* Statistically significant at a P<0.05. 

* 5(4-pyri dyl )-6-(4-f 1 uorophenyl )-2 ,3-di hydroimi dazo- 
C2,l-b]thiazole 
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TABLE 5. Arach1don1c Acid-Induced Cellular Infiltration 
Into the Rat "Air Pouch."" 



Treatment 



Exudate 
Vol ume 
(ml) 



Cellular Infiltrate (Total x 1Q- 6 ) 
PMN b MN C PMN/MN 

Ratio 



Control 



2.8 + 0.7 4.4 + 3.7 9.8 + 4.7 0.65 + 0.62 



Compound!* 2.6+0.8 1.2 +0.7' 1.5+1.1" 1.20+0.88 
(100 mg/kg) 

Phenldone 2.8 + 0.4 1.3 + 0.8* 2.2+1.5" 0.74 + 0.39 
(100 mg/kg) 

Indomethacln 2.5 + 0.8 5.0 + 3.8 7.0 + 6.4 0.94 + 0.83 
(5 mg/kg) 



Cell Infiltration was measured 3 hours after Injection 
of aracMdonic acid Into a preformed air pouch as 
described In the Methods. The results represent mean 
values (+ S.D.) derived from measurement of 6 to 8 
animals. 

Polymorphonuclear leukocytes. 

Mononuclear leukocytes. 

Statistically significant at a P<0.01. 

Statistically significant at a P<0.05. 

5-(4-pyri dyl )-6-(4-f 1 uorophenyl )-2 , 3-di hydro i mi dazo- 
[2,lb]th1azole 
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TABLE 6. Arachidonic Acid-Induced Rat Paw Edema." 



Change In Paw Volume (ml) 
Treatment « Inhibition) 



Control 0.27 + 0.05 

Compound 1* 0.06 + 0.05" 

(100 mg/kg) (78) 

Phenidone 0.13 + O."05" 

(100 mg/kg) (52) 

Indomethacin 0.29 + 0.06 

(5 mg/kg) ( 0) 



* Animals were treated with the indicated compounds one 
hour before subplantar injection of arachidonic acid. 
The results represent mean values (+ S.D.) derived 
from measurements on 8 animals read at 2 hours post 
arachidonic acid injection. 

b Statistically significant at a P<0.01. 

* 5-( 4-pyr 1 dy 1 )-6-(4-fl uoropheny 1 ) -2 , 3-dl hydroi mi dazo- 
C2,1-b]thiazo1e 
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TABLE 7. Arachldonic Acid-Induced Inflammation of the 
Mouse Ear.* 



Increase in Ear 
Thickness at 
Dose 1 Hour 

Treatment (mg/kg. p.o.) <x TO -3 cm) 1 Change 



Compound 1* 50 10.0 + 1.5 -67 b 

Phenidone 50 12.2 + 1.6 -57 b 

Dexamethasone 25 18.2 + 4.1 -35 c 

Indomethacin 10 2414+0.8 -5 

Naproxen 100 26.4+2.6 +3 

Ibuprofen 250 30.8 + 2.0 +20 b 



Compounds were administered 15 minutes (dexamethasone 
was pretreated at 2 hrs) before application of 
arachldonic acid to the ear as described in the 
Methods. The results represent mean values (+ S.0.) 
derived from measurements on 5 animals. Control 
values for these experiments ranged from 28.1 + 0.8 to 
30.0 + 1 .3. 

Statistically significant at a P<0.001. 

Statistically significant at a P<0.05 

5-(4-pyri dyl )-6-(4-f 1 uorophenyl )-2 1 3-d i hydro i mi dazo- 
[2,1-blthlazole 
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TABLE 8. CycTooxygenase and 5-Lipoxygenase Activities in 
RBL-1 Cells.* 



Treatment 



IC S0 (uM) 



Cyclooxygenase 



5-Lipoxygenase 



Compound 1 ! 



100- 



75 



Phenidone 



Inactive @ 100 



10 



Indomethacin 



2.5 



Inactive @ 30 



Enzyme activities were measured by the amount of PGD 2 
and 5-HETE produced from ,4 C-labeled arachidonlc acid 
incubated with the 10,000 x g supernatant of RBL-1 cells 
as described 1n the Methods. 

5-<4-pyri dy 1 ) -6-(4-f 1 uorophenyl >-2 , 3-d1 hydroi mi dazo [2 , 1 -b ]- 
tniatzol 6 
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TABLE 9. Production of D1-HETE and 5-HETE by the High Speed 
Supernatant of RBL-1 Cells.' 



D1-HETE X 5-HETE X 

Treatment (nM/ml) Control (nM/ral> Control 

Control 1.94 + 0.11 — 10.15 + 0.65 
Compound 1* 

1 uM 1.56 + 0.06 19.7" 8.86 + 0.31 12. 7 b 

3.3 uM 1.34+0.12 30.9" 7.63+0.44 24.9" 

10 uM 0.88 + 0.21 54. 8 b 5.57 + 0.35 45.1 " 

33 uM 0.40 + 0.08 79. 6 b 3.36 + 0.07 67.9" 

100 uM 0.03 + 0.04 98. 3 b 1.08 + 0.13 89. 4 b 



s Enzyme activities were measured by the production of 
5-HETE and Di-HETE from ,4 C-labeled arachidonlc acid 
Incubated with a high speed supernatant of RBL-1 cells 
(see Methods for details). The results represent mean 
values (+ S.D.) derived from measurements on 4 
replicate analyses. 

* Statistically significant from Control at a P<0.01 or 
better. 

* 5-< 4-pyr 1 dy 1 >-6-( 4-f 1 uoropheny 1 )-2 , 3-d i hydrol mi dazo- 
C2,l-b]thiazole 
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75 



by Mouse Peritoneal Exudate Cells 



20 



25 



30 



35 



40 



Compound 


ICso (JJM) 


Compound I* 


0.7 


Indomethacin 


0.04 


Ibuprofen 


0.5 


Naproxen 


1.8 


Phenidone 


28.0 



Release of PGE Z was measured by RIA of cell free 
supernatants from LPS-stimulated, C.^ym-eU cited 
peritoneal exudate cells as described Vthe Mettods. 

fjJlthU^ 
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TABLE 11 

Hindi eg Paralysis In Experimental Allergic 
Encephalomyelitis Induced 1n Lewis Female Rats 



COMPOUND 


HINDLEG PARALYSIS - 


CUMULATIVE INCIDENCE 


(DOSE)*** 


DAY 9 TO 13 


DAY 14 TO 18 


Compound 1* 


10/12 


0/11** 


(60) 






INDOMETHACIN 


6/11 


10/11 


(2) 






METHOTREXATE 


0/11** 


0/11** 


(0.3) 






CONTROL 


12/16 


14/16 


* 5-<4-pyri dyl )-6-(4-f 1 uorophenyl >-2 ,3-di hydroi mi dazo- 


[2,l-b]thiazoh 


i 




** Significantly different from control (p<0.01). 


*** Mg/kg/day, p.o. 


. days 0-4, 7-11, 14- 


-18. 
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COMPOSITION EXAMPLES 
EXAMPLE A -CAPSULE COMPOSITION 



10 



15 



EXAMPLE B -INJECTABI F PARENTFRAI COMPOSITION 

prepi^S^^ " itabfe f ° r admini ^- «V injection is 

W ater. The ^^J^^ * ^ '° % by VO ' Ume Pr ° Pytene ^' and 



EXAMPLE C -OINTMENT COMPOSITION 

Compound of Formula (IC) I.0 g 
20 White soft paraffin to I00.0 g 



with the dispersion. ' hom0 9 en »°" s P™*«- Collapsible metal tubes era then AM 



25 



EXAMPLE D -TOPICAL 



1BEAM COMPOSITION- 



Compound of Formula (IC) 1.0 g 
Polawax GP 2Q0 20.0 g 
30 Lanolin Anhydrous 2.0 g 
White Beeswax 2.5- g 
Methyl hydroxybenzoate 0.1 g 
Distilled Water to 100.0 g 



35 



is ad?ed^^^ A solutfon of methyl hydroxybenzoate 

to 50'C. The comSS^ The t6mperature ls then flowed to fall 

allowed to cool with slow speSlrring thr ° U9h0Ut and com P° s *™ is 



40 EXAMPLE E -TOPICAL LOTION COMPOSITION 

Compound of Formula (IC) 1.0 g 
Sorbitan Mpnolaurate 0.6 g . 
Polysorbate 20 0.6 g 
45 Cetostearyl Alcohol 1.2 g 
Glycerin 6.0 g 

Methyl Hydroxybenzoate 0.2 g 
Purified Water B.P. to 100.00 ml 



50 



The methyl hydroxybenzoate and glycerin are dissolved in 7n m i nftt , 
monolaurate, polysorbate 20 and nm*Jm~Z . Z , a ' sso,ved m 70 ml of water at 75°. The sorbitan 
solution. The £s^ t0Qether at 75 ° C «* «*" to the aqueoS 

of Formula (IC, is added as a uspen^^^ * ^ ^ **" and * e co^ound 

homogenized suspension ,n the remarnmg water. The whole suspension is stirred until 
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EXAMPLE F - EYE DROP COMPOSITION 

Compound of Formula (IC) 0.5 g 
Methyl Hydroxybenzoate 0.0I g 1 
5 Propyl Hydroxybenzoate 0.04 g 
Purified Water B.p. to 100.00 ml 

The methyl and propyl hydroxybenzoates are dissolved in 70 ml purified water at 75 °C and the 
resulting solution is allowed to cool. The compound of Formula (IC) is then added, and the solution is made 
up to 100 ml with purified water. The solution is sterilized by filtration through a membrane filter (0.22 mu m 
ro pore size) and packed aseptically into suitable sterile containers. 



EXAMPLE G - COMPOSITION FOR ADMINISTRATION BY INHALATION 

rs For an aerosol container with a capacity of 15-20 mi: Mix 10 mg of a compound of Formula (IC) with 0.1- 
0.2% of a lubricating agent such as Span 85 or oleic acid, and disperse such mixture in a propellant (c.a.), 
such as freon, preferably in a combination of freon 114 and freon 12, and put into an appropriate aerosol 
container adapted for either intranasal or oral inhalation administration. 



EXAMPLE H - COMPOSITION FOR ADMINISTRATION BY INHALATION 

For an aerosol container with a capacity of 15-20 ml: Dissolve 10 mg of a compound of Formula (IC) in 
ethanol (6-8 ml), add 0.1-0.2% of a lubricating agent, such as Span 85 or oleic acid; and disperse such in a 
25 propellant (c.a.), such as freon, preferably a combination of freon 114 and freon 12, and put into an 
appropriate aerosol container adapted for either intranasal or oral inhalation administration. 



Claims 

30 

I. A compound of the Formula (IB) represented by the structure: 



35 




Formula (IB) 

45 wherein: 

A is CH 2 or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl: 
when A is CHjCH* B is a substituent on either or both carbon atoms; 
I. when X is CH, or S(0)n and n is 0, I, or 2; 

50 one of R a or R b must be selected from 2-pyridyl, 3-pyridyl, 4-pyria/J. monosubstituted phenyl wherein said 
substituent is selected from d^dialkylamino, C t . 3 alkylamino, N-(azacyclo Cs^alkyl), cyano, 2,2,2- 
trihaloethoxy. d.3 alkanamido, N-(d. 3 alkylHCi* alkanamido), prop-2-ene-l-oxy, amino, or hydroxy; disub- 
stituted phenyl wherein said or d. 3 alkoxy or the disubstituents together form a methylenedioxy group; and 
the other of R a or R b is selected from: 

55 I) pyridyl; 

2) phenyl; 
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(azacyclo C 5 ^ alkyl)- P P 2 ^ ne - k,x y- c '* a«<ylamino. C,. 3 dialkylamino. cyano or N- 

5) 3.4,5-trimethoxyphenyl; - H 
provided that 

phony, S ^ X ^CTTl^lrZ h ^^? Wta ^^^<>' 
' prop-2-ene+oxy; " alk ° xy ' l ' ai0 ' ■*!«» C,.. alkyl, 2A2-«haloetho*y, or 

dWhylanSUS;" * °™ * * " "* °" ^amlnophenyl «. ^ „ 

0> wh.n xij CH„ both R" and R' can be Z^SSL phony,, or 
«■ "hen X ,s CH, and one of R* or R» Is pyridyl. the other ilSStiL. 

(b) disubstituted phenyl wherein <m»h che*.-,™* ,T u,naioexnox y« 
alkoxy, a,ky,amino. (£<d££E C^yTct SjfSTtS 2 ^ °~ 

hydroxy or the disubstituents together torn, a SnX^p " 

from hJSSSSJ .^^JSJSI— " ? *• S3me ^ " indep8 " de ^ -.ected 
alkyf);or ( ^ ^'HC^Ikanamido), C* dialkylamino. amino or N^azacyclo C« 

a,ky ^ d ^^ from ha, °' 

other J?££ ^N?^^^ « Elected from 

(2) when R- is 2^ IpyridyT^ ftKXSS!^ F*t or alkylsulfonyi; 

^ hoth sefccted 

from other than Some ^ 2^ ^r^IT phen * «*-»«** are seleoted 

alkylsulfonyi; and (Wi ^'HC^alkanarrndo), C,. 3 alkylthio. C^. 3 alkylsulfinyl. or C,* 

se-eotediirerl^ subsets are « 

a pharmaceutically acceptable salt thereof. 3 ^'HCi-s alkanam.do), 

2. The compound of Claim I wherein 

S Z *« '-CKX ,s S,OVand „ is Ot 
(=) R. and R 6 are both i525X£S$£&;£°Z**.*2* and o i, Ot 
(d) Ra is ^yrfdyl. R» is 3.4-methyleneISenJ, a fe CH B u v (0> " " d " ' S 0; 

ft « - la ^yiantinophV* is "JSZ^S^^ 0 ™ - "«| fe 
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(h) R a and R b are both 4-cyanophenyl, A is CH 2 , B and C are H, X is S(0) n and n is 0; 

(i) R a is 4-pyridyl, R b is 4-(pyrrolidin-l-yl)phenyl, 4-acetamidophenyl or 4-(N-propylacetamido)phenyl, 
A is CH 2 , B and C are H, X is S(0) n and n is 0; 

(j) R a is 2-pyridyl. R b is 4-fluorophenyl, A is CH 2 , B and C are H, X is S(0) n and n is 0; 
5 (k) R a is 4-fluorophenyl, R b is 2-pyridyl, A is CH 2 , B and C are H, X is S(0) n and n is 0; 

(I) R a and R b are both 4-pyridyl, A is CH„ B and C are H, X is S(0) n and n is 0; 

(m) R a and R b are both 4-N,N-diethylaminophenyl, A is CH 2 , B and C are H, X is S(0) n and n is 0; 

(n) R a and R b are both 4-fluorophenyl, A is CH 2 , B and C are H, and X is CH 2 ; 

(o) R a is 4-pyridyl, R b is 4-fluorophenyl, B and C are H, and X is CH 2 ; or 
io (p) R b is 4-methoxyphenyl, R a is 4-pyridyl, B and C are H, and X is CH 2 . 

3. A compound according to Claim I of Formula (IC) represented by the structure: 



75 




20 

Formula (IC) 



wherein 

A is CH 2 or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl: 
when A is CH 2 CH 2| B is a substituent on either or both carbon atoms; 

I. when X is CH 2 or S(0) n and n is 0, 1, or 2; 
one of R c or R d must be selected from 2-pyridyl, 3-pyridyl, 4-pyridyl, monosubstituted phenyl wherein said 
substituent is selected from C1.3 dialkylamino, d. 3 alkylamino, N-(azacyclo C 5 ^ alkyl), cyano. 2,2,2- 
trihaloethoxy, Cvsalkanamido, N-(Ci. 3 alkylHCi* alkanamido), prop-2-ene-l-oxy, amino, or hydroxy; or 
•disubstituted phenyl wherein said substituents are independently selected from C1.4 alkyl or C1.3 alkoxy or 
the disubstituents together form a methylendioxy group; and the other of R c or R d is selected from : 

1) pyridyl; 

2) phenyl; 

3) monosubstituted phenyl wherein said substituent is selected from d.3 alkoxy, halo, CF 3 , C1.3 
alkylthio. alkyl, 2,2.2-trihaloethoxy, prop-2-ene-l-oxy, Cl 3 alkylamino, C1.3 dialkylamino, cyano or N- 
(azacyclo C 5 ^ alkyl); 

4) disubstituted phenyl wherein said substituents are independently selected from C1.4 alkyl or C 
3 aIkoxy or the disubstituents together form a methylenedioxy group; or 

5) 3,4,5-trimethoxy phenyl; 
provided that: 

(a) when X is CH 2 and either R c or R d is 4-fluorophenyl. the other must be selected from pyridyl or 
phenyl substituted in the 4-position with C1.3 alkoxy, halo, Ci. 3 alkylthio, Ci^alkyl, 2,2,2-trihaloethoxy, or 
prop-2-ene-l-oxy; 

(b) when X is CH 2 or S, both of R c and R d are other than phenyl substituted in the 2,3,5 or 6 
position with C1.3 alkylamino; C ,.3 dialkylamino; or 4-N-(azacyclo C 5 ^alkyl); 

(c) when X is S(0) n only one of R c or R d is Ci. 3 alkylaminophenyl, 4-(prop-2-ene-l-oxy), 4-(2,2,2- 
trifluoroethoxy)phenyl, or 3,4-methylenedioxy phenyl; 

(d) when X is S(0) n only one of R c or R d is C1.3 diaikylaminophenyl unless both are 
diethylaminophenyl; 

(e) when either of R c or R d is disubstituted phenyl the other must be 4-pyridyl; 

(f) when either of R c or R d is cyanophenyl the other must be cyanophenyl or 4-pyridyl; 

(g) when X is S(0) n and either of R c or R d is phenyl substituted in the 2,3,5 or 6 position with 
alkylamino, Ci. 3 dialkylamino or 4-N-(azacyclo Cg^alkyl), the other must be 4-pyridyl; 

(h) when X is S(0) n and one of R c or R d is 4-pyridyl, the other must be other than 4- 
methoxyphenyl, 4-fluorophenyl, or 4-methylthiophenyl; 

(i) when R d is C1.3 alkanamido or N-d-3 alkylHd. 3 alkanamido), R c must be 4-pyridyl; 
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Z n ,Z^f^:T^.. - °* er must * pyrid * hato - ^ ^ -« *. 

.. X if ( CH2 : b0th RC and ■*» * amino-substituted pheny; or 

II. when X .s CH, and one of R° or R- is pyridyl. the other is selected from: 
., , u- W monosubs Muted phenyl wherein said substitutent is selected tmm h»u r- 

.0 dlsutettoems tooetter torn, a mslhylera, dtay g£up J»op-2*»-k»ry. or ft, 

from Jf^ZZoVZ?*"**' R "- ,S d ' SUb5,i,,,Bd * on * «•■*—««. « be* sefccttd 
from c*i £ ^ Tor'i-o *"Pyndyl end R> ,s AM*! pr^,. „ e 

are both selected 

or a pharmaceuticaJIy acceptable saft thereof 
adm^r" 051 "' 0 " ^ * 3 d0S,9 « "* ** »<*»>■ 1-er.ra!. oral or atoafcaon 

iss,^ k~ its: i^rr* - a •*■«•"- 

Formula (fA): ' meuma to'a arthntis, said compound being of the 



40 



B 



I 



45 \X^C 

Formula ( Ta) 



50 



wherein: 

A is CH, or CH*CH 2 ; 



55 



ISaXSTX? fr ° m * methyl ' ethyl or ^methyl; 

when A .s CH.CH,. Eh s a substrtuent on either or both carbon atoms: 

l-whenX IS CH 1 orS<O) n ;andn-is0.lor2, 
H and R are independently selected from 

(a) pyridyl; 

(b) phenyl; 
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(c) monosubstituted phenyl wherein said substituent is selected from Ci^alkoxy, halo CF,, 
alkylthio, C^alkyi, 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, C vaaikylamino, d. 3 dialkylamino, cyano, or N- 
(azacyclo C 5 ^ alkyl, d. 3 alkanamido, or N-(C ^alkylMC^alkanamido), amino, or hydroxy; 

(d) disubstituted phenyl wherein said substituents are independently selected from C^alkyl or Ci^ 
5 alkoxy or the disubstituents together form a methylenedioxy group; 

(e) 3,4,5-trimethoxyphenyl; 

(f) N-Ci^ alkoxycarbonyl-or N-phenylcarbonyl-l,4-dihydro-4-pyridyl; 
or a pharmaceuticaJly acceptable salt thereof provided that: 

(1) when X is CH,, both of R and R 1 are other than phenyl substituted in the 2 or 6 position with 
10 alkylamino; d. 3 dialkylamino or N-(azacyc!o alkyl); 

(2) when either of R or R' is cyanophenyl the other must be cyanophenyl or 4-pyridyl; 

(3) when X is S(0) n and R or R 1 is phenyl substituted in the 2,3,5 or 6 position with alkylamino; 
C1.3 dialkylamino or N-(azacyclo Cs^ alkyl, the other must be 4-pyridyl; or 

(4) when one of R or R 1 is 4-hydroxyphenyl, the other must be pyridyl, halo, CF 3 , C i^alkyl, Cv 3 
15 alkylamino, C1.3 dialkylamino, or N-(azacyclo alkyl); 

(5) only R 1 can be N-C-1.3 alkoxycarbonyl-or N-phenylcarbonyl-l,4-dihydro-4-pyridyl; or 
II. when X is CH 2 and one of R or R 1 is pyridyl, the other is selected from: 

(a) monosubstituted phenyl wherein said substituted is selected from halo, Ci. 3 alkoxy, 
alkylthio, alkyl, Ci. 3 alkylsulfinyl, d- 3 alkylsulfonyl, d- 3 alkylamino, d. 3 dialkylamino, CF 3 , N-(azacyclo 

20 C 5 ^ alkyl), prop-2-ene-l-oxy or 2,2,2-trihaloethoxy; 

(b) disubstituted phenyl wherein said substituents are the same and are selected from halo, d.3 
alkoxy, Ci. 3 alkylamino, d- 3 dialkylamino, N-(azacyclo C 5 ^alkyl), 2,2,2-trihaloethoxy, prop-2-ene-i-oxy, or the 
disubstituents together form a methylenedioxy group; 

(c) disubstituted phenyl wherein said substituents are not the same and are independently selected 
25 from d. 3 alkylamino, C ,. 3 dialkylamino, or N-(azacyclo C 5 ^ alkyl), or 

(d) disubstituted phenyl wherein one of said substituents must* be d* alkoxy, hydroxy, 2,2,2- 
trihaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, Ci. 3 
alkylamino, N-(d- 3 alkyl)-{Ci. 3 alkanamido), d^dialkylamino. amino, or N-(azacyclo C^alkyl); 

provided that: 

30 (I) when R 1 is 2-or 3-pyridyl and R is monosubstituted phenyl, the substituent is selected from 

other than bromo, iodo, Ci. 3 alkylthio, Ci. 3 alkylsulfinyl, or d^alkylsulfonyl; 

(2) when R 1 is 2-or 3-pyridyl and R is disubstituted phenyl, the disubstituents are both selected 
from other than bromo or iodo; 

(3) when R is 2-, 3-, or 4-pyridyl and R 1 is monosubstituted phenyl, the substituents are selected 
35 from other than bromo, iodo, d- 3 alkylthio, d. 3 alkylsulfinyl, or d* alkylsulfonyl; and 

(4) when R is 2-, 3-or 4-pyridyl and R 1 is disubstituted phenyl, the substituents are both selected 
from other than bromo or iodo; 

or a hydrate thereof having a hydroxy group attached to the same carbon atom to which R is 
attached; 

40 or a pharmaceutical^ acceptable salt thereof. 

8. A compound of the Formula (J) represented by the structure: 



3 



45 




Formula (J) 

55 

wherein: 

X s is S or CH 3 ; 

A is CH 2 or CH 2 CH 2 ; 
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10 



15 



B and C are independently selected from H, methyl, ethyl or gem-dimethyl; and 
when A is CHjCH,. B is a substituent on either or both carbon atoms- 
R s is selected from: 

diaiJSL^ ° r m ™° substituted P hen y' herein said substituent is selected from C,* alkanamido 
dialkylam.no. N-fazacycIo C« alkyl). halo, cyano. C,. 3 alkoxy. C,* alkylthio. C„ alkyl. or CF, 

aikow nr S ^S^f y ' Wh6rein S3id substltuente ** independently selected from C,^ alkyl or C, 
aalkoxy, or the disubstituents together form a methylenedioxy group; or 
(c) 3.4,5-trimethoxyphenyl; 

whe'er^subll^ntf, l?"^? "1° H> R ' iS 0th6r *" phen *' or monosubstituted phenyl 
wnerem said substituent is halo. C, alkoxy, Cm alkyl. CF 5 or C-3 alkylthio- 

or a pharmaceutically acceptable salt thereof. 

9. A compound of the Formula (K) represented by the structure: 




20 



25 



Formula (K) 



wherein: 
X s is CH,orS; 
A is CH, or CHjCH,; 
30 B and C-are independently selected from H, methyl, ethyl or gem-dimethyl- 
when A is CH,CH^B is a substituent on either or both carbon atoms- 
R is selected from - 

aI JnL m °w n ? UbSatUted PhePy ' Wh6rein said substit "ent is selected from C« alkanamido N-rt^alkvlWC 
„ , alkanam,do). ammo, hydroxy, cyano. Crfialkylamino. N-(azacyclo C« alkyl) hVrto C V 
3S alkythio. C M alkyl. CF» prop-2*ne-l-oxy. 2.2.2-trithaloethoxy; C^aikyoxy, C M 

(b) disubstituted phenyl wherein said substituents are independently selected from C aiio/i nr r 
3 alkoxy. or the disubstituents together form a methylenedioxy groupTor M ^ 

(c) 3,4,5-trimethoxypheny!; 
provided that: 

W^rt " • ^ * ' S * * 18 0ther «°™™P<*»y'. ^»opLyl or 

or a pharmaceutical^ acceptable salt thereof. 
45 10. A compound of the Formula (E) represented by the structure: 



so 




55 

FORMULA (E) 

wherein 
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A is CH 2 or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl, or gem-dimethyl; 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms 
Y 4 is selected from: 
s (a) pyridyl; 

(b) monosubstituted phenyl, wherein said substituent is selected from halo, d-3 alkoxy, amino, 
hydroxy. d. 3 alkylthio, 0^ alkyl, N-(d-3 alkylMCi* alkanamido), d-s alkanamido, d-3 alkylamino, d-3 
dialkylamino, CFj, N-(azacyclo alkyl), prop-2-ene-l-oxy, or 2,2,2-trihaloethoxy; 

(c) disubstituted phenyl wherein said substituents are the same and are selected from halo, d.3 
10 alkoxy, d-3 ailkylamino, d-3 dialkylamino, amino, N-(azacyclo C 5 .e alkyl), 2,2,2-trihaloethoxy, prop-2-ene-l- 

oxy, hydroxy, or the disubstituents together form a methylenedioxy group; 

(d) disubstituted phenyl wherein said substituents are not the same and are independently selected 
from halo, C 1a8 alkylamino, d^ialkylamino, amino, N-(azacyclo C 5 ^ alkyl), nitro, N-(d-3 alkanamido), or N- 
(Cv 3 alkylMCvaalkanamido), or 

75 (e) disubstituted phenyl wherein one of said substituents must be d. 3 alkoxy, hydroxy, 2,2,2- 

trihaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, d.3 
alkylamino, nitro, N-(d-3 alkyl)-(d. 3 alkanamido), d. 3 dialkylamino, amino, or N-(azacyclo C5.6 alkyl); 

provided that when A is CH 2 CH 2 , B and C are H, and Y 4 is other than 2,4-dimethoxyphenyl or 4- 
aminophenyl; 
20 or a pharmaceutical^ acceptable salt thereof. 

II. A compound of the Formula (F) represented by the structure: 



25 




B 



FORMULA (F) 

35 * 

wherein: 

A is CH 2 or CH,CH 2 ; 

B and C are independently selected from H, methyl, ethyl, or gem-dimethyl; 
40 when A is CH 2 CH 2l B is a substituent on either or both carbon atoms; 

Y 2 is 4-(I,4-dihydro)pyridyl substituted with N-(C 1a8 alkanoyl), N-(d-8 alkoxycarbonyl), N-(benzoyl), N- 
(phenoxycarbonyl). N-(phenylacetyl) or N-(benzyloxycarbonyl); 
Y 1 is selected from 

(a) phenyl or monosubstituted phenyl wherein said substituent is selected from halo, d-3 alkoxy, d. 3 
45 alkylthio, d-4, CF 2 , N-(d. 3 alkyl)-d-3aikanamido), d-3 dialkylamino, CF 2 , N-(azacyclo C 5 ^ alkyl), prop-2- 

ene-l-oxy or 2,2,2-trihaloethoxy; 

(b) disubstituted phenyl wherein said substitutents are the same and are selected from halo, d-3 
alkoxy, d. 3 diaIkylamino, N-(azacyclo C 5 ^ alkyl), 2,2,2-trihaloethoxy, or prop-2-ene-l-oxy, or the disub- 
stituents together form a methylenedioxy group; 

50 (c) disubstituted phenyl wherein said substu. ents are not the same and are independently selected 

from halo, nitro, d. 3 dialkylamino or N-(d. 3 alkyl)-(d-3 alkanamido), N-(azacyclo C s-ealkyi); or 

(d) disubstituted phenyl wherein one of said substituents must be d. 3 alkoxy, hydroxy, 2,2,2- 
trihaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, d-3 
alkylamino, nitro, N-(C i. 3 alkyl)-(d-3 alkanamido), d. 3 dialkylamino, amino, or N-(azacyclo C5.6 alkyl); 
55 or a pharmaceutical^ acceptable salt thereof. 

12. A compound of the Formula (G) represented by the structure: 
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70 



FORMULA (G) 

wherein: 

A is CH, or CH,CH a ; 

75 B and C are independently selected from H, methyl, ethyl, or gem-dimethyl; 

when A is CH 2 CH 2 . B is substituent on either or both carbon atoms; 
Y 5 is selected from 

alkoxv ( C Phe 2i I ° r r m Tl Ub I Sti,Uted ^ ,en / 1 Wherei " Said subsBtuent * selected from fluoro. chforo. C« 
tthatoethoxr d,alk y'^'no. CF» C,. 3 alkylamino. N^azacyclo C^alkyl). prop-2-eneH-oxy or 2.2,2* 

C ill SU r StitU J d ,^ en -' Wh M r T n *** substituents m * e same ** » selected from fluoro. chloro. 
C,. 3 akoxy, C,. 3 d.alkylam.no. N-fazacycio C„ alkyl). 2.2.2-trihaloethoxy, or prop-2-ene-l-oxy or the 
disubstituents together form a methylenedioxy group; °p-*-ene-i-oxy, or the 

frnm « (C) dis " bstitut f d P hen y' wh8rein said subsfttutents are not the same and are independently selected 
2S from fluoro, chloro. alkylamino. C „ dialkylamino. or N-(a2acyclo C„ alkyl)- or 

n m n- ^ >^fn di ^ bStitU !fl Pher ! y, Wherei " ° ne ° f Said subs «"ents must be C,* alkoxy. 2,2.2-trihaIoethoxy or 
r w I , V 31X6 * he ° ther substituent is independently selected from fluoro. chloro. alkySno 
C^ialkylamino. or N-(azacyclo C M alkyl); aiKyiamino. 

. or a pharmaceutical^ acceptable salt thereof. 

30 13. A compound of the Formula (H) represented by the structure: • . 




40 

FORMULA CH) 



wherein: 
^ A is CH, or CHjCH, 

LOU ° f' 8 in i ependent, y se!ected *«" H. methyl, ethyl, or gem-dimethyl; when A is CH,CH, B is a 
substituent on either or both carbon atoms; ^n,^n, a is a 

Y is selected from: 

(a) pyridyl; 

50 ^ ■ J b) J? her ? °! ^° n0SubStituted phen y'' wnerein said substituent is selected from ha'n. C^alkoxv C , , 
alkylthio. alkyl. C^alkanamido, C,. 3 dialkylamino. CF„ N-fazacycIo C„ alkyl)" ^*°**< C ™ 

<c) disubshtuted phenyl wherein said substituents are the same and are selected from halo C, , 

55 * h (d> disubs H tuted P hen y' wnerei n said substituents are not the same and are independently selected 
from halo. mtro. C,. 3 alkoxy. C t . 3 alkanamido). C M dialkylamino. or N-(azacyclo C M alkylTor 
tnh a , 2 d,Subst,tuted phen y' wherein one of said substituents must be alkoxy'. hydroxy 22.2- 
tnhatoethoxy or prop-2-ene-.-oxy and the other substituent is independently seated frSn hato So N-rc 
,. 3 alkylHC,. 3 alkanamido). dialkylamino. or N-<azacyclo C S4 alkyl)- ( 
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or a pharmaceutical^ acceptable salt thereof. 

14. A process for the preparation of a compound of Formula (IB) of Claim I which process comprises: 

( i) reacting a compound of Formula (G) of Claim 13 with a d. 5 alkyllithium reagent to yield the 
corresponding lithium reagent by lithium-halogen exchange; 
5 ( ii) adding excess magnesium halide etherate to the lithium reagent to yield the corresponding 

Grignard reagent by transmetalation; 

(iii) adding the Grignard reagent to an N-acylpyridium salt to yield a corresponding compound of 
. Formula (F); 

( iv) deacyiating/oxidizing the compound of Formula (F) to yield the corresponding compound of 
10 Formula (IB). 

15. A compound according to Claim I selected from the group comprising: 

the compound wherein R a and R b are each 4-diethylaminophenyl, A is CH 2 , C is H and X is S; and 
the compound wherein R a is 4-fluorophenyl, R b is 4-pyridyl, A is CH 2 , C is H and X is S; and 
the compound wherein R a is 4-pyridyl, R b is 4-fluorophenyl, A is CH 2 , C is H and X is S0 2 ; and 
15 the compound wherein R a is 4-pyridyl, R b is 4-fluorophenyl, A is CH 2 , C is H and X is CH 2 ; and 
the compound wherein R a is 4-pyridyl, R b is 4-methoxyphenyl. A is CH 2 , C is H and X is CH 2 ; and 
pharmaceutical^ acceptable salts thereof. 

Claims for the following Contracting States : AT, GR, ES 

20 

I. A process for the preparation of a compound of the formula (IB): 




Formula (IB) 

wherein: 

A is CH 2 or CH,CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl: 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms; 

I. when X is CH 2 or S(0)n and n is 0, 1, or 2; 
one of R a or R b must be selected from 2-pyridyl, 3-pyridyl, 4-pyridyl, monosubstituted phenyl wherein said 
substituent is selected from Ci. 3 dialkylamino, Cl 3 alkylamino, N-(azacyclo C 5 ^alkyl), cyano, 2,2,2- 
trihaloethoxy, C1.3 alkanamido, N-(C!. 3 alkyl)-(Ci. 3 alkanamido), prop-2-ene-l-oxy, amino or hydroxy; or 
disubstituted phenyl wherein said substituents are independently selected from Ci^ alkyl or Ci. 3 alkoxy or 
the disubstituents together form a methylenedioxy group; and the other of R a or R b is selected from: 

1) pyridyl; 

2) phenyl; 

3) monosubstituted phenyl wherein said substituent is selected from C1.3 alkoxy, halo, CF, d. 3 
alkylthio, C1.4 alkyl, 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, C^ alkylamino, Ci. 3 dialkylamino, cyano or N- 
(azacyclo C 5 ^ alkyl); 

4) disubstituted phenyl wherein said substituents are independently selected from C1.4 alkyl or Ci. 
3 alkoxy or the disubstituents together form a methylenedioxy group; or 

5) 3,4,5-trimethoxyphenyl; 
provided that: 

(a) when X is CH 2 and either R a or R b is 4-fluorophenyl, the other must be selected from pyridyl or 
phenyl substituted in the 4-position with d. 3 alkoxy, halo, Ci. 3 alkylthio, C1.4 alkyl, 2,2,2-trihaloethoxy, or 
prop-2-ene-l-oxy; 

(b) when X is CH 2 or S, both of R a and R b are other than phenyl substituted in the 2,3,5 or 6 
position with Ci. 3 alkylamino; Cl 3 dialkylamino; or 4-N-(azacyclo C 5 ^ alkyl); 
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25 



30 



MflnnrJP X I* S(0) " ° n ' y 0ne ° f R * or Rb,s C '- 3 *yl«nlnophenyl. 4-(prop-2-ene-l-oxy) 4-{222- 
tnfluoroemoxy)phenyl, or 3.4-memylenedioxy phenyl- y '" 

diethy.a m lpC; X " ^ "* ° f * " ** °" un,ess both are 

s (e) when either of R a or R b is disubstituted phenyl the other must be 4-pyridyl • 

(f) when either of R» or R b is cyanophenyl the other must be cyanophenyl or 4-pyridyl- 

alt , a • (9) ^ he " * is S(0)n ^ erther of Ra or Rbis P"enyl substituted in the 2,3,5 or 6 position with C , , 
alkylam.no; ft. dialkylamino or ^-(azacyclo ft. alkyl), the other must be 4-pyridyl; 

,n vnh Snvl 2, When h X '! S(0) ° aPd °" e ° f R8 or Rhis ^y"'^ 1 - * e °* er mu * ^ other than 4-methox- 
70 yphenyl. 4-fluorophenyl, or 4-methylthiophenyl; metnox 

(i) when one of R* or R" is 4-hydroxyphenyl, the other must be pyridyl. halo CF, ft- alkvl C 
alkylamino, ft. dialkylamino; N-(azacyclo-ft. aJkyl); y ' 

(j> when X is CH* both R« and R b can be amino-substituted phenyl- or 
II. when X is CH, and one of R» or R» is pyridyl, the other is selected' from- 
" ( S mo , nosubs « tuted Phenyl wherein said substitutent is selected from halo ft, aikoxv C 

Jkyltti.0. ft. alky, ft.a.ky.suffinyl. ft. alkylsulfbnyl, ft.alkylamino, ft. dialkylamino." <* iSiSf 
(ft. alkanamido). N^azacyclo ft. alkyl). prop-2-ene-l-oxy or 2,2,2-trihaloethoxy; ^kyl}- 
(b) disubstituted phenyl wherein said substituents are the same and are selected fmm h=.i« r 

*o ZZ C or^T m ^ C ? dia,ky,an,ino ' ^^acyclo ft. alky,). 2*£ZZ£%£^~ 
20 hydroxy, or the disubstituents together form a meihylenedioxy group; ^ -ww-wwy, or 

. m . , (c | L disub i f« tuted P^nyl wherein said substituents are not the same and are independently selected 
" nifr0 ' N ' (Cl - 3 a ' kylHCl - 3 a,kanamid0) ' C '- 3dja,ky,ami "°- ^ino ortSc^to S 

tnh aI „oJ d> disubstitute d Phenyl wherein one of said substituents must be ft. alkoxy hydroxy 22 2- 
tr^aloetiioxy or prop-2-ene-l-oxy and the other substitutent is independent select STSi* ft 
^SSES ^ a " Cy,WC - a,kan ^ido). C Alkylamino. amino, or N^azacyl S3Sk 

( 'l When R8 iS 2 "° r * wrUyl and Rbis monosubstituted phenyl, the substituent is selected fr»m 
Other than bromo, ,odo N-(ft.alky.Mft. alkanamido). ft. alkylthio ft. alkylsutiiny^r ft alk^nyT 

from athil? k IS* 8wMyl and Rbfe dlsub ^ed phenyl, the dLbstiLnts *e bo* selected 
. from other than bromo. -odo. amino, nitro. hydroxy, or N-(ft.alkylHft. alkanamido); " 

w, „«, * . H 18 ' 3 "° r ^n^ 1 and Ra is monosubstituted phenyl, the substituents are selected 
fonyl; and ^ ^ ^'Hd-aalkanamido, ft. alkyfthio. ft^kylsulfinyi [? ft. 3£S 

35 fmm nthifL Wh T '* ^ "* R " is Substituted Phenyl, the substituents are both selected 

from other than bromo. lodo. amino, nitro. hydroxy. N-(ft. alkyl H ft.alkanamido) 

or a pharmaceutically acceptable salt thereof; 
th9n * , whe " * . is re£ I uir ed to prepare a compound of Formula (IB) wherein Ra is 4-pyridvl R" is other 

« ,s CHl - which process comprises reactin9 a compound - *• ^S^ZZZi 




50 FORMULA fE) 

wherein 

A is CH, or CH,CH,; 

55 !h~ d A C ar ^ n ^ Pe " dent,y S6leCted fr0m H ' meth y- ethyl, or gem-dimethyl; 
when A is CH,CH„ B is a substituent on either or both carbon atoms; and 
Y is selected from: 

(a) pyridyl; 
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(b) monosubstituted phenyl, wherein said substituent is selected from halo, d-3 alkoxy, amino, 
hydroxy. d* alkylthio, d-4 alkyl. N-(d.3-alkylHd.3 alkanamido), d. 3 alkanamido, d-3 alkylamino, d. 
3 dialkylamino, CF 3 , N-(azacyclo C 5 . 6 alkyl), prop«2-ene-l-oxy or 2,2,2-trihaloethoxy; 

(c) disubstituted phenyl wherein said substituents are the same and are selected from halo, C1.3 
5 alkoxy, d-a alkylamino, Ci. 3 dialkylamino, amino, N-(azacyclo C M alkyl), 2,2,2-trihaloethoxy, prop-2-ene-l- 

oxy, hydroxy, or the disubstituents together form a methylenedioxy group; 

(d) disubstituted phenyl wherein said substituents are not the same and are independently 
selected from halo, C^alkylamino, d. 3 dialkylamino, amino, N-(azacyclo alkyl), nitro, Ci- 3 alkanamido, 
or N-(d-3 alkyl)-(Ci. 3 alkanamido), or 

ro (e) disubstituted phenyl wherein one of said substituents must be C1.3 alkoxy, hydroxy, 2,2,2- 

trihaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, d-3 
alkylamino, nitro. N-(d-3 alkylHC 1.3 alkanamido), d.3 dialkylamino, amino, or N«(azacyclo Cs^alkyl); 

provided that when A is CH 2 CH 2 , B and C are H, and Y 4 is other than 2,4-dimethoxyphenyl or 4- 
aminophenyl; 

75 or a pharmaceutical^ acceptable salt thereof, 

with pyridine and an acyl halide or haloacyl ester to yield a compound of formula (F) represented by the 
structure: 



20 



25 




■ c 



FORMULA (F) 



wherein: 
35 A is CH a or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl, or gem-dimethyl; 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms; 
Y 1 is selected from 

(a) phenyl or monosubstituted phenyl wherein said substituent is selected from halo, C^alkoxy, 
40 Cls alkylthio, C M alkyl, N-(d. 3 alkyl)-(d-3 alkanamido), d-3 dialkylamino, CF 2( N-(azacyclo C 5 ^ alkyl), prop- 

2-ene-l-oxy or 2,2,2-trihaloethoxy; 

(b) disubstituted phenyl wherein said substitutents are the same and are selected from halo, d-3 
alkoxy, d. 3 dialkylamino, N-(azacyclo C 5 ^ alkyl), 2,2,2-trihaloethoxy, or prop-2-ene-l-oxy, or the disub- 
stituents together form a methylenedioxy group; 

45 (c) disubstituted phenyl wherein said substituents are not the same and are independently 

selected from halo, nitro, d. 3 dialkylamino or N-(d. 3 alkyl)-(d. 3 alkanamido), N-(azacyclo C 5 ^ alkyl); or 

(d) disubstituted phenyl wherein one of said substituents must be d. 3 alkoxy, hydroxy, 2,2,2- 
trihaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, d.3 
alkylamino, nitro, N-(C i^alkylMd-a alkanamido), d-3 dialkylamino, amino, or N-(azacyclo C 5 ^ alkyl); 

50 and 2 is d. 8 alkanoyl, d-salKwxycarbonyl, benzoyl, phenoxycarbonyl. phenylacetyl or benzylox- 

ycarbonyl; 

followed by deacyiation/oxidation of a compound of Formula (F) to yield a compound of Formula (IB); and 

B. when it is required to prepare a compound of Formula (IB) wherein X is S, R a and R b are other 
than phenyl substituted by a hydroxy and amino and alkylamino, which process comprises reacting a 
55 compound of Formula (IX) 
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75 



20 



25 



35 



40 



45 



50 



55 



R 10 



R>^.NH 



FORMULA (IX) 

wherein R s and R'° have the same meanings as R* and R b respectively except that they are not phenyl 
substituted with hydroxy, amino, and alkylamino, with the appropriately substituted (WlihaJoalkane in the 
presence of a base, and thereafter optionally separating any isomers of Formula (IB) by conventional 
techniques; and . 

C. when it is required to prepare a compound of Formula (IB) wherein X is S and R» and R b are 
other than pyridyl or phenyl substituted by hydroxy, amino, alkylamino or dialkylamino, which process 
compnses reacting a correspondingly substituted 2-amino-3,4-dihydrothiazole wherein A is CH* optionally 
substituted by B and C as defined in Formula (IB) or a 2-amino-3.4-dihydrothiazine wherein A is CH,CH, 
optionally substituted by B and C as defined in Formula (IB), 
with a compound of the formula (XI) having the structure: 

R 12 



V 



R llNialo 



30 FORMULA (XI) 



wherein halo is halogen, and FT and FT 5 have the same meanings as R a and R b except that they are other 
than pyndyl or phenyl substituted by hydroxy, amino, alkylamino or dialkylamino to yield a compound of 
Formula (IB) where X is S; and 

D. when it is required to prepare a hydroxy compound of Formulae (IB), (K) or (E) which process 
compnses demethylating a methoxyphenyl compound of Formulae (E), (!), (K), or (V) wherein Formula (E) is 
as defined above; Formula (I) being represented by the structure: 




Formula (I) 

wherein 

A is CH 2 or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl; 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms; 
X is CH 2 or S(0)n and n is 0, 1, or 2; 
R 2 and R 3 are independently selected from 

(a) pyridyl, 

(b) phenyl or monosubstituted phenyl wherein said substituent is selected from dial- 
kylamino, C n . 3 alkylamino, N-{azacyclo C 5 -6 aikyl), cyano, 2,2,2-trihaloethoxy. prop-2-ene-l-oxy, N-fC^ al- 
kylWCt-3 alkanamido), C,. 3 alkanamido, amino, hydroxy, C,. 3 alkylthio, alkyl. halo, CF 3 , C, 3 alkoxy C, , 
alkylsulfinyl, or Chalky Isuifony I, 
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(c) disubstituted phenyl wherein said substituents are independently selected from Ci^alkyl, C1.3 
alkoxy, hydroxy, nitro, amino, halo, C,. 3 alkylamino, d.3 dialkylamino, N-(azacyclo C 5 ^ alkyl), 2,2.2- 
trihaloethoxy, prop-2-ene-l-oxy, or N-(d-3 alkyl)-(Ci- 3 alkanamido), or the disubstituents together form a 
methylenedixoy group; or 
5 (d) 3,4,5-trimethoxyphenyl; 

provided that 

(I) when R 3 is cyanophenyl, R 2 must be either cyanophenyl or 4-pyridyl; 
or a pharmaceutical^ acceptable salt thereof; 
Formula (K) is represented by the structure: 



75 




Formula (K) 

20 wherein: 

X 3 is CH 2 or S; 

A is CH 2 or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl; 
when A is CH,CH 2 , B is a substituent on either or both carbon atoms; 
25 R 5 is selected from 

(a) monosubstituted phenyl wherein said substituent is selected from d* alkanamido, N-(Ci^ 
alkyl)-(d.3 alkanamido), amino, hydroxy, cyano, C l 3 dialkylamino, N-(azacyclo alkyl), halo, d* 
alkyoxy, d. 3 alkythio, alkyl, CF 3 , prop-2-ene-l-oxy or 2,2,2-trithaloethoxy; 

(b) disubstituted phenyl wherein said substituents are independently selected from Chalky I or 
30 Ci. 3 alkoxy ,-or the disubstituents together form a methylenedioxy group; or 

(c) 3,4,5-trimethoxyphenyl; 
provided that: 

( i) when A is CH 2l B and C are H, and X 3 is S, R 5 is other than 2-, 3-or 4-methoxyphenyl, 2,4- 
dimethoxyphenyl, 4-hydroxyphenyl, 4-methylphenyl, 4-butylphenyl, 4-chlorophenyl or 4-bromophenyl; and 
35 ( ii) when A is CH,CH 2 , B and C are H, and X 3 is S, R 5 is other than 4-bromophenyl, 4- 

chlorophenyl or 4-methylphenyl; 

or a pharmaceutical^ acceptable salt thereof; 
and Formula (V) is represented by the structure 



45 




FORMULA (V) 

wherein A, B, C and X 3 are as defined in Formula (K) and X 1 is the same as R 5 in Formula (K); 

with HBr in acetic acid or BBr 3 in methylene chloride to give the corresponding hydroxy compound of 

Formulae (IB), (K), (E), or (V); and 



73 



0 231 622 



75 



35 



™ « a r ^ Pr ° CeSS com P riS8S O-alkylation of the hydroxy compound of Formula (I) (K) (E) or - 
(V) as defined above when X is CH, and A is CH, and at (east one of R> and R'for (I), F? J £ « 

£LLL „ N \ f0r (E >' or * for 00 f a hydroxyphenyl group to give the corresponding 2 2 2- 
mhaioethoxyphenyl or prop.2-ene-l-oxyphenyl substituted compound of Formulae (IB). (K) (E) or ^ and 

of Fornix? ^TT* *? aCy,ati ° n ° f 30 « <Pw aikylamino phenyl compound 

or formulae (X), (IB), (K), or (I) wherein Formula (X) has the structure 




FORMULA (X) 



25 ~ w W'n9 N-(Cn. 3 alkylHC^ aikanamido)phenyl compound of Formulae (IB) or (K)- and 

flQ-or , R ;* pro ^ s c com P rises alkylation of an (Caalkanamidojphenyl compound of Formulae (I) 

N C 5L?wr T y ^"fu^ ^ a,ky ' atin9 a9ent in P resence of a base to g£e the co^eTponding 
N^C^alkylHCs alkanam.do)phenyl compound of Formulae (IB). (K) or (£)• and corresponaing 

aI . !} w J ,cn Process comprises the hydrolysis of an (Csalkanamidojphenyl or N-(C, ,alkvlWC 




40 

FORMULA (G) 

wherein: 
<5 A is CH, or CH,CH,; 

B K and A C ar , e l l n ^ ependent,y Se,ected from H ' meth y'- et M. or gem-dimethyl; 
when A is CH,CH,. B is substituent on either or both carbon atoms; and 
Y is selected from 



50 



55 



altftro r (a) p , h u eny ' or ^substituted phenyl wherein said substituent is selected from fluoro chloro C 
chloro r (b i,f SUbS ? Ut ^. ? h6nyl Wherein said s "bstituents are the same and are selected from fluoro 
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(d) disubstituted phenyl wherein one of said substituents must be d. 3 alkoxy, 2,2,2-trihaloethoxy 
or prop-2-ene-i-oxy and the other substituent is independently selected from fiuoro, chloro, Cl 3 alkylamino, 
d^dialkylamino, or IM-(azacyclo C 5 ^ alkyl); 

or a pharmaceutical^ acceptable salt thereof, to give the corresponding aminophenyl or(d- 

5 3 alkylamino)phenyl compound of Formulae (IB), (K), (E) or (G); and 

I. when it is required to prepare a compound Formula (IB) wherein X is S(O) n and n is I or 2, A is 
CHjCH* and one of R a or R b is pyridyl, which process comprises the oxidation of the corresponding 
compound wherein X is S, or protected derivatives thereof, with an organic peracid and thereafter 
deprotecting as necessary; and 

w J. which process comprises the oxidation of a compound of Formula (IB) when X is CH Jf or when X 

is S and one of R a or R b is pyridyl, or when A is CH 2 CH 8 and X is CH 2 or S, wherein in each of the above 
cases one or both of R a and R b is C1.3 alkylthio, with metachloroperbenzoic acid to give the corresponding 
C 1.3 alkylsulphinyl, d. 3 alkylsulphonyl compound of Formula (IB) when X is CH„ or additionally when X is S 
to give the corresponding sulfoxide or sulfone derivatives of Formula (IB); and 

75 K. which process comprises the reduction of a compound of Formulae (E) or (I) as previously 

defined, when X is CH, wherein Y* of Formula (E), or one or both of R 2 and R 3 of Formula (I), is nitrophenyl 
with hydrogen gas on a paladium catalyst to give the corresponding aminophenyl compound of Formulae 
(IB) or (E); and 

L which process comprises the cycloalkylation of a compound of Formulae (I), (K) or (E) as 
20 previously defined wherein one or both of R a and R s of Formula (I), R 5 of Formula (K), or Y 4 of Formula (E) is 
aminophenyl with dihalobutane or dihalopentane as appropriate in the presence of a base to give the 
corresponding N-(azacyclo C 5 ^alkyl)phenyl compound of Formulae (IB), (K) or (E); and 

M. when it is required to prepare compounds of Formulae (IB) and (K) as prevously defined, 
wherein R a and R b in Formula (IB) and wherein R 5 in Formula (K), are each (C v3 alkylamino)phenyl, which 
25 process comprises reducing the corresponding Ci. 3 alkanamido compounds with borane or borane dimethyl- 
sulfide complex in tetrahydrofuran to yield the desired compounds of Formulae (IB) and (K); and 

N. when it is required to prepare compounds of Formulae (IB) and (K) as previously defined 
wherein R a and R b of Formula (IB) and R s of Formula (K) are (d-3 dialkylamino)phenyl, which process 
comprises reducing the corresponding N-<Ci. 3 alkyl)-(C v 3 alkanamido) compounds with borane or borane 
30 dimethylsulfide complex in tetrahydrofuran to yield the desired compounds of Formulae (IB) or (K); and 

0. when it is required to prepare compounds of Formula (IB) where at least one of R a or R b is 
pyridyl, X is S(0)n, and n is 2, which process comprises oxidation of one equivalent of an acid salt of the 
corresponding compound of Formula (IB) where X is S(0)n and n is I, with 2/3 of an equivalent of an 
aqueous solution of potassium permanganate followed by dissolution of the resulting manganese dioxide 
35 with sulfur dioxide; 

P. when it is required to prepare compounds of Formula (IB) where R a and R b are each 4-pyridyl, 
X is S(0)n, and n is O, which process comprises 

(i) reacting l,2-bis-(4^pyridyl)-2-hydroxy-ethan-l-one with thiourea to yield a 4,5-bis-(4-pyridyl)-2- 
mercaptoimidazole of Formula (IX); 
40 (ii) reacting 4,5-bis-(4-pyridyl)-2-mercaptoimidazole with l-bromo-2-chloroethane and potassium 

carbonate to yield 5,6-bis(4-pyridyl)-2,3-dihydroimidazo-[2,l-b]thiazole; and 
Q. which process comprises: 
(i) reacting a compound of Formula (G) with a d-salkyllithium reagent to yield the corresponding 
lithium reagent by lithium-halogen exchange; 
45 (ii) adding excess magnesium halide etherate to the lithium reagent to yield the corresponding 

Grignard reagent by transmetalation; 

(iii) adding the Grignard reagent to an N-acylpyridium salt to yield the corresponding compound 
of Formula (F); 

(iv) deacylating/oxidizing the compound of Formula (F) to yield the corresponding compound of 
so Formula (IB); 

and thereafter optionally converting one compound of the Formula (IB) into another compound of 
the Formula (IB) 

2. A process for the preparation of a compound of Formula (E) as previously defined in Claim I; 
A. which process comprises refluxing in water or an aqueous solvent a compound of Formula (H) 
55 represented by the structure: 
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FORMULA (H) 

wherein: 

A is CH, or CH,CH, 

B and C are independently selected from H. methyl, ethyl, or gem-dimethyl; 

/s when A is CH,CH, B is a substituent on either or both carbon atoms- 
Y is selected from: 

(a) pyridyl; 

C «. J5L P r" yl °/,7 , ° nosu i b u ststuted Phenyl, wherein said substituent is selected from halo, C,« alkoxy, 
C alkylthio. Cm alkyl. C 3 alkanamido, C,. 3 dialkylamino, CF„ N-<azacyclo C« alkyl)- 

20 ? Ub f ^ d Pheny ' Wherein Said substi *"ents are the same and are selected from halo C, , 

mX^CpT " 0, N " {a2aCyC, ° ^ " a ' k0Xy - W * 6 *— * 

from h,^^ 511 ^ 6 d P ^ nyl Wherei " S2id substituefrts not the same and are independently selected 
from halo, nrtro, C,. 3 alkoxy, alkanamido, C,. 3 dialkylamino. or N-(a2acyclo C„ alkyl)- or 

25 M h ■ J S) d,substItuted P nenvl wn erein one of said substituents must be C,. 3 alkoxy. hydroxy 22.2- 

^Z£S?"£ Pr0P : ?T , " 0 , Xy and * e 0ther substituent is i" d ependentJy selected from halo. n£ 
aalkylHCva alkanamido), C,. 3 dialkylamino, or N-{azacyclo C M alkyl); 

or a pharmaceutically acceptable salt thereof; and 
_ . B ; P™ 0653 comprises the alkylation of an (C 3 alkanamido)phenyI compound of Formula (B as 

30 P ZZ S C T r a ' ky,atin9 39ent *• Presence of a bas * to 9 ive ^ -corresponX Sft 

3 alkylHC^ a1kanamido)phenyl compound of Formula (E); and ^ 

kpopmSn^ltl Pr0 ° eSS COmpriS | S *• hydr ° ySiS 0f 30 (C.-3alkanamido)phenyl or N-fC,-, afcylHCa al- 

^ V T P T nd ° f FOrmU ' a (E) 38 Previ0usly defined to 9 ive 1,16 corresponding amino^henyl 
or (C V3 alkylamino)phenyl compound of Formula (B; and '"pnenyi 

35 X is CH whJlTS ~ mpn ; ses i 16 reduction of 3 compound of Formula (E) as previously defined, when 
X is CH, wherein Y of Formula (E) is nitrophenyl, with hydrogen gas on a paladium catalyst to give the 
corresponding aminophenyl compound of Formula (E); and 9 

E which process comprises the cycloalkylation of a compound of Formula (E) as previously defined 
wherein V ,s aminopheny. with dihalobutane or dihalopentane as appropriate in me preset of a EtH 

„ give the corresponding N-(a2acyclo C s ^alkyl)phenyl compound of Formula (E)- and 

is CH l?r h i rr h eS H r C ° mP h riSe 1 °- alky,ation of 406 h y drox V compound of Formula (E). when X is CH, A 
Z^\T Jf hy * ox W ,h ^ 9 rou P or w "0" X is S or CH„ A is CH,CH, and Y* is a hydroxyphenyl 
or^uK 6 2.2.2-tn-ha.oethoxyphenyl or prop-2-ene-.-oxypheny. substituted cZpcTd 

45 3. A process for the preparation of a compound of Formula (J) represented by the structure: 



50 




Formula (J) 

wherein: 

X 5 is S or CH,; 
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A is CH 2 or CH,CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl; and 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms; 
R 8 is selected from: 

s (a) phenyl or monosubstituted phenyl wherein said substituent is selected from Cl 3 alkanamido, 

3 dialkylamino, N-(azacyclo Cs. 6 alkyl), halo, cyano, Cl 3 alkoxy, C1.3 alkylthio, C-m alkyl, or CF 3 ; 

(b) disubstituted phenyl wherein said substituents are independently selected from Chalky! or C 1.3 
alkoxy, or the disubstituents together form a methylenedioxy group; or 

(c) 3,4,5-trimethoxyphenyl; 

70 provided that when A is CH 2 and B and C are H, R s is other than phenyl or monosubstituted phenyl wherein 
said substituent is halo, C0.3 alkoxy, C 1-4 alkyl, CF 3 or d. 3 alkylthio; 

or a pharmaceutical^ acceptable salt thereof, comprising reacting a compound of Formula (II) 



75 



20 



25 



30 



35 



40 




halo 



Formula (II) 

wherein R* is as defined as R* in Formula (J), with a correspondingly substituted 2-amino-3,4- 
dihydrothiazole wherein A is CH 2 optionally substituted by B or C or both as defined in Formula (J), or a 2- 
amino-3,4-dihydrothiazine wherein A is CH 2 CH 2 optionally substituted by B or C or both as defined in 
Formula (J) to yield a compound of Formula (J) wherein X 3 is S. 

4. A process for the preparation of a compound of Formula (H) represented by the structure: 




FORMULA (H) 



wherein: 

A is CH 2 or CH 2 CH 2 

45 B and C are independently selected from H, methyl, ethyl, or gem-dimethyl; 
when A is CH 2 CH 2 B is a substituent on either or both carbon atoms; and 
Y is selected from: 

(a) pyridyl; 

(b) phenyl or monosubstituted phenyl, wherein said substituent is selected from halo, C1.3 alkoxy, C1.3 
50 alkylthio, alkyl, Ci^ alkanamido, C1.3 dialkylamino, CF 3| N-(azacyclo C 5 ^ alkyl), amino, or hydroxy; 

(c) disubstituted phenyl wherein said substituents are the same and are selected from halo, Ci. 3 
alkanamido, Ci. 3 dialkylamino, N-(azacyclo C 5 ^ alkyl), or d. 3 alkoxy, or the disubstituents together form a 
methylenedioxy group; 

(d) disubstituted phenyl wherein said substituents are not the same and are independently selected 
55 from halo, nitro, Cv 3 alkoxy, alkanamido, Ci^ dialkylamino, or N-(azacyclo C s. 6 alkyl), or 

(e) disubstituted phenyl wherein one of said substituents must be Cv 3 alkoxy, hydroxy, 2,2,2- 
trihaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from halo, nitro, N-(Cv 
3 alkylMCLsalkanamido), d. 3 dialkylamino, or N-(a2acyclo C 5 ^ alkyl); 
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or a pharmaceutical^ acceptable salt thereof: 
comprising reacting a compound of Formula (D) 



A 



Formula (D) 

wherein Y is as defined in Formula (H) and Y 1 is halo, with a compound of Formula (C) 




Formula (C) 

wherein A, B, and C are as defined in Formula (H) to yield a corresponding compound of Formula (H). 

5. A process for the preparation of a compound of Formula (G) as previously defined in Claim I: 

A. which process comprises reacting a compound of Formula (E) as previously defined in Claim I 
with bromine; and 

B. which process comprises the hydrolysis of an (C,. 3 alkanamido)phenyl or N-(C^ alkylHC 
3 alkanamido)phenyl compound of Formula (G) as previously defined to give the corresponding aminophenyl 
or (C1.3 a!kylamino)phenyl compound of Formula (G). 

6. A process for the prepartion of a compound of Formula (K) as previously defined in Claim I: 

A which process comprises refluxing in water or an aqueous solvent a compound of Formula (J) as 
defined in Claim 3; and 

B. which process comprises the acylation of an aminophenyl or (C,. 3 alkyIamino)phenyl compound of 
Formula (K) as previously defined, when X is CH, or S. A is CH,CH, and R s of Formula (K) is not pyridyl or 
when X is S, A is CH, and R s is pyridyl, or when X is CH,, A is CH, and R s is pyridyl with the 
correspondingly substituted acyl halide or anhydride in pyridine to give the corresponding (C^ al- 
kanam.do)phenyl or the corresponding N-(Cv3 alkylHC^ alkanamido)-phenyl compound of Formula (K); 
and 

C. which process comprises the alkylation of an (Ci. 3 alkanamido)phenyl compound of Formula (K) as 
previously defined with an alkylating agent in the presence of a base to give the corresponding N-(C, 
3 alkyIHC,^ alkanamido)phenyl compound of Formula (K); and 

D. which process comprises the hydrolysis of an (Caalkanamidojphenyl or N-(C,- 3 alkylHC, 
3 alkanamido)phenyl compound of Formula (K) as previously defined to give the corresponding aminophenyl 
or (C,. 3 alkylamino)phenyl compound of Formula (K); and 

E. which process comprises the cycloalkylation of a cmpound of Formula (K) as previously defined 
wherein R s of Formula (K) is aminophenyl with dihalobutane or dihalopentane as appropriate in the presence 
of a base to give the correspondinng N-(a2acyclo-C M alkyl)pheny! compound of Formula (K); and 

F. when it is required to prepare a compound of Formula (K) as previously defined, wherein R 5 in 
Formula (K) is (C n . 3 alkylamino)phenyl, which process comprises reducing the corresponding C-a al- 
kanamido compounds with borane or borane dimethylsulfide complex in tetrahydrofuran to yield to desired 
compounds of Formula (K); and 
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G. when it is required to prepare compounds of Formula (K) as previously defined wherein R 5 of 
Formula (K) is (d. 3 dialkylamino)pheny!, which process comprises reducing the corresponding N-(C %m 
3 alkyl)-(Ci.3 alkanamido) compounds with borane or borane dimethylsulfide complex in tetrahydrofuran to 
yield the desired compounds of Formula (K). 

7. A process for the preparation of a compound of Formula (F) as defined in Claim I. 

8. A process according to claim I for preparing a compound wherein: 

(a) R a is 4-pyridyl, R b is 4-(l-propyl)aminophenyl, A is CH 2( B and C are H, X is S(0) n and n is 0; 

(b) R a and R b are both 4-(pyrrolidin-l-yl)-phenyl, A is CH 2 , B and C are H, X is S(0) n and n is 0; 

(c) R a and R b are both 4«(piperidin-l-yl)phenyl, A is CH 2j B and C are H, X is S(0) n and n is 0; 

(d) R a is 4-pyridyl, R b is 3,4-methylenedioxyphenyI, A is CH 2 , B and C are H f X is S(0) n and n is 0; 

(e) R a is 4-fluorophenyl, R b is 4-dimethyiaminophenyl, A is CH„ B and C are H, X is S(0)„ and n is 0; 

(f) R a is 3,4-methylenedioxyphenyl, R b is 4-pyridyl, A is CH 2 , B and C are H, X is S(0) n and n is 0; 

(g) R a is 4-dimethylaminophenyl, R b is 4-fluorophenyl, A is CH 2| B and C are H t X is S(0) n and n is 0; 

(h) R a and R b are both 4-cyanophenyl, A is CH 2f B and C are H, X is S(0) n and n is 0; 

(i) R a is 4-pyridyl, R b is 4-(pyrrolidin-l-yl)phenyl, 4-acetamidophenyl or 4-(N-propylacetamido)phenyl, 
A is CH 2l B and C are H, X is S(0) n and n is 0; 

0) R a is 2-pyridyl. R b is 4-fluorophenyl, A is CH 2 , B and C are H, X is S(O) n and n is 0; 

(k) R a is 4-fluorophenyl, R b is 2-pyridyl, A is CH 2| B and C are H, X is S(0) n and n is 0; 

(I) R a and R b are both 4-pyridyl, A is CH 2 , B and C are H, X is S(0) n and n is 0; 

(m) R a and R b are both 4-N,N-diethylaminophenyI, A is CH 2| B and C are H, X is S(0) n and n is 0; 

(n) R a and R b are both 4-fluorophenyl, A is CH 2| B and C are H, and X is CH 2 ; 

(o) R a is 4-pyridyl, R b is 4-fluorophenyl, B and C are H, and X is CH 2 ; and 

(p) R b is 4-methoxyphenyl, R a is 4-pyridyl, B and C are H, and X is CH 2 . 

9. A process according to Claim I for preparing a compound of the Formula (IC): 




Formula (IC) 

wherein 

A is CH 2 or CH 2 CH 2 ; 

B and C are independently selected from H, methyl, ethyl or gem-dimethyl: 
when A is CH 2 CH 2 , B is a substituent on either or both carbon atoms; 

I. when X is CH 2 or S(0) n and n is 0, 1, or 2; 
one of R c or R d must be selected from 2-pyridyl, 3-pyridyl, 4-pyridyl, monosubstituted phenyl wherein said 
substituent is selected from C l 3 dialkylamino, d-3 alkylamino, N-(azacyclo C alkyl), cyano, 2,2,2- 
trihaloethoxy, d-3aIkanamido, N-(d-3 alkyl)-(Ci-3 alkanamido), prop-2-ene-l-oxy, amino or hydroxy or disub- 
stituted phenyl wherein said substituents are independently selected from C1.4 alkyl or C 1<g alkoxy or the 
disubstituents together form a methylendioxy group; and the other of R c or R d is selected from: 

1) pyridyl; 

2) phenyl; 

3) monosubstituted phenyl wherein said substituent is selected from C1.3 alkoxy, halo, CF 3 , d-3 
alkylthio, C1.4 alkyl, 2,2,2-trihaloethoxy, prop-2-ene-l-oxy, C1.3 alkylamino, C1.3 dialkylamino, cyano or N- 
(azacyclo C M alkyl); 

4) disubstituted phenyl wherein said substituents are independently selected from C1-4 alkyl or C 1. 
3 alkoxy or the disubstituents together form a methylenedioxy group; or 

5) 3,4,5-trimethoxyphenyl; 
provided that: 

(a) when X is CH 2 and either R c or R d is 4-fluorophenyl, the other must be selected from pyridyl or 
phenyl substituted in the 4-position with Ci. 3 alkoxy, halo, Ci. 3 alkylthio, d^alkyl, 2,2,2-trihaloethoxy, or 
prop-2-ene-l-oxy; 
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(b) when X is CH, or S, both of R c and R d are other than phenyl substituted in the 23 5 or 6 
position with d. 3 alkylamino; C t<a dialkylamino; or 4-N-(azacyclo C M alkyl); 

(c) when X is S(0) n only one of R c or R d is (C,. 3 alkylamino)phenyl, 4-(prop-2-ene-k»xy) 4-<2 2 2- 
tnfluoroethoxy)phenyl, or 3.4-methylenedioxy phenyl; 

... ^ , (d) ™ h u 8n X is S <°>» on| y ona of R c or R d is (C,.3 dialkylamino)phenyl unless both are - 
(diethylamino)phenyl; 

(e) when either of R c or R d is disubstituted phenyl the other must be 4-pyridyI; 

(f) when either of R c or R d is cyanophenyl the other must be cyanophenyl or 4-pyridyl- 

. 0) ™*™ X is S(0)„ and either of R<= or R d is phenyl substituted in the 2,3,5 or 6 position with C« 
alkylamino; C^dialkylamino or 4-N-(azacyclo alkyl). the other must be 4-pyridyl- 

m «, ( ? W ! ie ! 1 x, X iS S( ° )n and ° ne 01 RC or R " is ^Pyrioy'. the other must be other than 4- 
metnoxyphenyl, 4-fluorophenyl, or 4-methylthiophenyl; 

(i) when R d is C,* alkanamido or N-(C^ alkylMC,* alkanamido). R c must be 4-pyridyl- 

0) when one of R c or R d is 4-hydroxyphenyl. the other must be pyridyl, halo. CF„ cL alkvl C, , 
alkylamino. ^dialkylamino or N-(azacyclo C« alkyl); ^ ^ 

(k) when X is CH, both R 6 and R d can be amino-substituted phenyl; or 
II. when X is CH, and one of R c or R d is pyridyl. the other is selected from- 

( 5 m °" osubstituted P hen y' wherein said substitutent is selected from halo. C,. 3 alkoxy. C,* 
alkylthra C,^ alkyl. C lf alkylsuliinyl. C,. 3 alkylsutfonyl. (^alkylamino. dialkylamino. CF, N-(azacyc o 
C 5 -6 alkyl), prop-2-ene-l-oxy or 2,2,2-trihaloethoxy; i^«-y«o 

(b) disubstituted phenyl wherein said substituents are the same and are selected from halo Ci , 

h ^•f 1 ' 3 t alkylamin0 * Cl ^ ialk y'^'no. N-(azacyclo C M alkyl). 2^2-trihaloethoxy. prop-2-ene-l-oxy or the 
d.substituents together form a methylenedioxy group: -ww^axy. or me 

frnm r ®J!? 2T! Wherei " substituents *• ** the same and are independently selected 
from C,^ alkylamino. Ct.adialkylamino. or N-(azacyclo C M alkyl); or 

... . J d) disubstit "ted phenyl wherein one of said substituents must be C,* alkoxy. hydroxy 22 2- 
tnhaloethoxy or prop-2-ene-l-oxy and the other substituent is independently selected from So ct 
^SSdrf that* a,l «^''do). Cadialkylamino. amino, or N-fazacycIo C„ alkyl); 

«t har «, B (i) K When RC J S i"° r 3 " pyridyl and Rdis mon osubstituted phenyl, the substituent is selected from 
other than bromo. lodo. C^alkylthio. C,* alkylsuffinyl, or C^aJkylsulfbnyi- - 

frnm .thfl^T * 2 ;° r ^ey"'^' »* Rd| ' 5 ^substituted phenyl, the disubstituents are both selected 
trom other than bromo or lodo; 

frnm nthirlfl" ^t' 4 " Pyridyl md * is monos "°stituted phenyl, the substituents are selected 
from other than bromo. todo. C,. 3 alkylthio. C,. 3 alkylsulfinyl. or C 3 alkylsutfonyl; and 

frnm * ^LT " * 3 "° r 4 * Pyridy ' "* RC iS disubstitut ed Phenyl, the substituents are both selected 
trom other than bromo or iodo. 

I0. A process according to Claim I for preparing a compound selected from the group comprising 
the compound wherein R» and R" are each 4-diethyiaminophenyl. A is CH„ C is H and X is S" and 
the compound wherein R» is 4-fluorophenyl, R* is 4-pyridyl. A is CH„ C is H and X is S- and ' 
tiie compound wherein R* is 4-pyridyl, R* is 4-fluorophenyl, A is CH„ C is H and X is SO* and 
the compound wherein Ra is 4-pyridyl, R b is 4-fluorophenyl. A is CH,. C is H and X is CH,; and 

^^^^i^i 8 . ^Pyridyl. « b i? Metnoxyphenyl. A is CH,, C is H and X is^CH,; and 
pharmaceutically acceptable salts thereof. 

d B fiL A in r ^ o' IT"*" 9 3 pnarmaceutical composition containing a compound of the Formula (IC) as 
cSy^pSclir Pr0C6SS C0mPriS6S brin9i " 9 C ° mP0Und int ° aSS0Ciat '° n 3 
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